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1. Introduction
Diagnosis and clinical diagnostic decision making
According to Webster’s New World Dictionary, ‘diagnosis’ literally means 
discernment, and refers to the critical analysis of the nature of something. The 
analysis of (factors that underly) human behaviour is referred to as psychodi-
agnostics. In common life, people are continuously analyzing phenomena in 
their surroundings, particularly with respect to human behaviour. However, 
this analysis is often subconscious, unsystematic and coloured or biased by 
one’s emotions and stereotypical views (Fiske, Gilbert,& Lindzey, 2010). 
Professional psychodiagnostics can be distinguished from this ‘common’ psy-
chodiagnostics primarily by (1) the specific relation between the diagnostician 
and the client, (2) the specific skills and instruments of the professional and (3) 
his or her theoretical knowledge (e.g., Kievit, Tak & Bosch, 2008). Professional 
psychodiagnostics is often named psychological assessment. 
 A more detailed definition of psychological assessment is given by Fernandez- 
Balesteros and colleagues (2001) as follows: ‘the scientific and professional 
activity of collecting, evaluating, and integrating information about a subject 
using, whenever possible, different sources of information according to a 
 previously-established plan in order to answer a client’s question’(p. 188). In 
addition, a psychological test is defined as ‘an evaluative device or procedure 
in which a sample of examinee’s behaviour in a specific domain is obtained 
and subsequently evaluated and scored using a standardized process’ (American 
Psychological Association, 1999). The most important goal of psychological 
assessment is to predict future behaviour or find an answer or solution to a 
problematic situation (e.g., Fernandez-Balesteros et al., 2001; Hayes, Nelson, & 
Jarrett, 1987; Nelson-Gray, 2003).
 Psychodiagnostics in clinical practice is often a complex activity where a 
great variety of variables have to be taken into account. Partly because of 
this complexity, clinicians habitually tend to rely upon intuitive thinking 
in diagnostic decision making (e.g., Aarts, Witteman, Souren & Egger, 2012; 
Dawes, 1994; Garb, 1998; Meehl, 1954; Meehl, 1973). In intuitive thinking, 
the clinician (i.e., psychologist or psychiatrist) tries by means of clinical 
interviewing to understand what the problem is and how it is originated. 
However, this type of clinical assessment and decision making often lacks 
reliability and therefore leads to inaccurate diagnosis and biased clinical 
statements (e.g., Garb, 1998; Grove & Meehl, 1996). 
 An alternative method in the clinical practice of psychodiagnostics is 
the use of statistically based methods. In statistically based diagnoses, semi-
structured interviews (Ramirez Basco, et al., 2000) or psychological tests are 
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administered to the patient and inferences are (systematically) made upon a 
patients score. Numerous studies have shown that statistically based diagnoses 
are far more reliable and accurate than intuitive clinically based diagnosis 
(Dawes, Faust & Meehl, 1989; Grove & Meehl, 1996). Particularly noteworthy 
here is a study by Meyer et al. (2001) who performed a comprehensive investigation 
with data from more than 125 meta-analysis on the validity of psychological 
assessment and psychological testing. Their general conclusions were (1) 
psychological test validity is strong and compelling (2) psychological test 
validity is comparable to medical test validity (3) distinct assessment methods 
provide unique sources of information and (4) clinicians who rely exclusively 
on interviews are prone to incomplete understandings (2001, p. 128). 
The Minnesota Multiphasic Personality Inventory
One of the most frequently used (and most researched) psychological tests in 
the clinical assessment of psychological symptoms and maladaptive 
personality traits is the Minnesota Multiphasic Personality Inventory and its 
successor, the MMPI–2 (MMPI–2; Butcher, et al., 1989; Butcher, 2005; Butcher & 
Rouse, 1996; Camara, Nathan, & Puente, 2000; Friedman, Lewak, Nichols & 
Webb, 2001; Graham, 2000). The MMPI was developed in 1943 by Hathaway 
and McKinley for the purpose of finding an efficient manner to support 
psychiatric diagnostic decision making. 
 To this end, the MMPI Clinical scales were developed by means of empirical 
keying. The general objective of this method was to create psychological 
measures (i.e., scales) that could differentiate ‘normal people’ from carefully 
diagnosed patients. A total of 1000 items selected from psychiatric handbooks 
and interviews were presented to ‘normal people’ and psychiatric patients. 
Items that could differentiate between the ‘normal group’ and a group of 
carefully diagnosed patients were included in a corresponding scale. Hathaway 
and McKinley were very stringent in their urge to strive for a purely statistical 
instrument: ‘every item finally chosen differentiates between criterion and 
normal groups and that is the reason for acceptance or rejection of the items. 
They are not selected for their content or theoretical support. Frequently the 
authors can see no possible rationale to an item in a given scale; it is nevertheless 
accepted if it appears to differentiate’ (Hathaway & McKinley, 2000). 
 This purely empirical way of test construction had advantages but also led 
to some major limitations in psychometric properties and test use of the initial 
version of the MMPI. For example, often, the same items were assigned to 
different scales. As a result, the mean number of overlapping items was 6.4 
items for each pair of the Clinical scales (Helmes & Reddon, 2003). Besides, due 
to the empirical construction method, all Clinical scales were more or less 
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contaminated with items that could differentiate healthy people from psychiatric 
patients in general, but lacked specificity. As a final limitation resulting from 
the construction method should be mentioned that the MMPI Clinical Scales 
lack any specific theoretical framework for interpretation.
Revision of the MMPI; the MMPI–2 
In 1989, the MMPI underwent several improvements. This was necessary 
because the norms were no longer representative, and the linguistic usage was 
outdated (Graham, 2000). The forthcoming revision of the test, the MMPI–2 
(Butcher et al., 1989) included various new validity-scales, new content-scales 
and new addiction-scales. The main Clinical scales were not changed, because 
a vast amount of empirical studies had already been done with good results so 
one wanted to preserve this empirical body of research on these scales. 
Consequently, however, the limitations of the clinical scales still emerged in 
the revised MMPI version. 
 To deal with these limitations of the Clinical scales, different strategies 
were invented. The most important one facilitated interpretation through the 
definition of specific combinations of high scores on the Clinical scales, the 
so-called code types. Another method used the Harris Lingoes subscales 
(Harris & Lingoes, 1955) and the Content and Supplemental scales as a means 
for refined interpretation. In this way, it was still possible to obtain a clear 
diagnostic picture. The lack of a theoretical model for test interpretation was 
compensated through the availability of a large amount of empirical research 
supporting the interpretation of the test (e.g., Friedman, Lewak, Nichols, & 
Webb, 2001).
The MMPI–2 Restructured Clinical scales
For about ten years, Tellegen and colleagues (2003) developed the Restructured 
Clinical (RC) scales, in particular to provide a more definite answer to the above 
mentioned interpretive difficulties of the MMPI Clinical scales. In developing 
these RC scales, they wanted to preserve the descriptive characteristics of the 
Clinical scales and simultaneously improve their uniqueness and discriminant 
validity. As the original MMPI Clinical scales were based on clinical syndromes 
from psychiatric interviews, a decade before the first version of the Diagnostic 
and Statistical Manual (DSM) was published (American Psychiatric Association, 
1952), one of the objectives of Tellegen and Ben-Porath (2008) in restructuring 
the Clinical scales was “to arrive at measures that can be linked to current 
concepts and models of personality and psychopathology” (p. 8).
 Construction of the RC scales was performed in four steps. First, the 
 conceptualization and labeling of the common distress factor in the Clinical 
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scales as Demoralization was guided by the two factor model of mood and affect 
by Tellegen (1985, Watson & Tellegen, 1985; Tellegen, Watson & Clark, 1999). 
Then, these demoralization items were added to each Clinical scale and 
combined factor analyses were performed. These factor analyses for each 
Clinical scale yielded a demoralization factor and a distinctive factor that 
represented the core element of that particular Clinical scale. Items that 
identified the core elements of each clinical scale were then correlated to the 
entire MMPI–2 item pool. Items from the MMPI–2 item pool with unique and 
strong correlations were added to these core elements to enhance internal 
consistency and content representativeness of the RC scales. No item overlap 
between any RC scales was allowed. Finally, the scales were further improved 
by correlating them with relevant extra test criteria and removing items that 
showed poor validity.
The MMPI–2–Restructured Form
The latest development is the publication of the MMPI–2–Restructured Form 
(MMPI– 2–RF; Ben-Porath & Tellegen, 2008). In the MMPI–2–RF, about 40% of 
the original MMPI–2 items were deleted and the traditional Clinical and 
Content scales were omitted. Instead, the RC scales form the core of the 
MMPI–2–RF. In addition, the MMPI–2–RF contains one new and seven revised 
Validity scales, 23 Specific Problem scales, two Interest scales, five revised 
PSY-5 scales and three Higher Order (H–O) scales. 
 The MMPI–2–RF scales are based on items from the MMPI–2 ‘traditional’ 
scales, although item content of the scales is different because of different scale 
construction techniques. The MMPI–2–RF scales represent constructs that 
are primarily factor analytically based whereas the MMPI–2 Clinical scales 
were empirically derived. Consequently, the MMPI–2–RF scales represent 
unidimensional and homogeneous constructs whereas the Clinical scales 
represent multidimensional constructs with heterogeneous item content. 
 The MMPI–2–RF and the RC scales are supposed to provide a more efficient 
and homogeneous measure for psychopathology (and pathological personality 
characteristics).
Models of Personality and Psychopathology
Even with validated psychological tests assessment of personality and psycho-
pathology is complicated because relationships between personality and psy-
chopathology are complex in nature. Krueger and Tackett (2003) distinguish 
four models to explain relations between personality and psychopathology 
theoretically (see also Clark, Watson & Mineka, 1994; Widiger & Smith, 2008): 
(1) the predisposition/vulnerability model, (2) the complication/scar model 
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(3) the pathoplasty/exacerbation model and (4) the spectrum model. In the first 
model the presence of certain existing (pathological) personality characteristics 
increases the probability of developing a clinical disorder. It can also be the 
other way around: certain mental disorders can have fundamental (and even 
lasting) effects on ones personality. This effect is indicated by the second 
model. The third model refers to the influence personality and mental disorders 
have on each other’s appearance, expression and course. Finally, the spectrum 
model proposes that (maladaptive) personality and psychopathology exist 
among a common spectrum of functioning (Widiger & Smith, 2008). 
 Widiger and Smith (2008) describe three ways in which personality and 
psychopathology can be integrated in spectra. First of all, models of general 
personality can be integrated with models of maladaptive personality (e.g., 
Clark, 2007; Markon, Krueger & Watson, 2005; Widiger & Simonsen, 2005). 
Secondly, models of maladaptive personality can be integrated with Axis I 
mental disorders (e.g., Siever & Davis, 1991; Krueger, McGue & Iacono, 2001; 
Markon, 2010). Thirdly, Axis I mental disorders can be integrated on a spectrum 
with general models of personality. 
 In the run-up for DSM–5 these spectrum models of personality and psy-
chopathology are gaining influence (Krueger & Eaton, 2010; Krueger et al., 
2011). Accordingly, the MMPI–2–RF scales (i.e., the H–O scales) correspond 
with the higher-order factors found among common mental disorders (Krueger, 
1999; 2005; Krueger, McGue, & Iacono, 2001; Markon, 2010) that integrate 
personality characteristics and psychiatric symptoms. Therefore, research with 
the MMPI–2–RF can gain insight in spectrum relations between personality 
and psychopathology. 
Thesis outline
In the present research our primary goal was to evaluate the psychometric 
properties of the MMPI–2–RF scales with different models of personality and 
psychopathology. Additionally, in the current research we wanted to gain 
insight in relations between personality and psychopathology. 
 In the first chapter we evaluate basic psychometric properties (i.e., test- 
retest reliability, internal consistency, intercorrelations and internal structure) 
of the Dutch language version of the MMPI–2 Restructured Clinical (RC) 
scales in the Dutch MMPI–2 normative sample (N = 1,244) and a Dutch 
outpatient psychiatric sample (N = 1,066). 
 As no commercial version of the MMPI–2–RF is available yet, we had to 
calculate the MMPI–2–RF scale scores from the MMPI–2 booklet administration. 
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Therefore, in the second chapter we evaluated the comparability of the 
MMPI–2–RF scale scores derived from the original 567-item MMPI–2 booklet 
with MMPI–2–RF scale scores derived from the 338-item MMPI–2–RF booklet 
in a Dutch student sample (N = 107).
In the third chapter, we examined concurrent validity of the MMPI–2–RF RC 
scales and H–O scales with the NEO–Personality Inventory – Revised (NEO–
PI–R; Costa & Mc Crae, 1992). We used the NEO–PI–R in the current investigation 
because it is the most widely used and researched measure of the Five Factor 
Model of personality (Costa & Widiger, 2002), a model of normal personality 
traits that is factor analytically derived from common language (John, Angleitner 
& Ostendorf , 1988). 
 In the next chapter, we investigate relations between the RC scales and 
H-O with the Temperament and Character Inventory (Cloninger, Przybeck, 
Svrakic, & Wetzel, 1994), a model with both normal and abnormal trait 
variation, based on Cloninger’s psychobiological model of temperament and 
character (Cloninger, Svrakic, & Przybeck, 1993).  
 The fifth chapter presents a study with the MMPI–2–RF and Millon’s 
Clinical Multiaxial Inventory–III (MCMI–III; Millon, Millon, Davis, & Grossman, 
2009), a measure of personality pathology and clinical syndromes based on 
Millon’s evolutionary model of personality and psychopathology (1990). 
 In the sixth chapter, we present a study a predictive validity study of the 
H–O scales, RC scales and Specific Problem scales in relation to the Structured 
Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders 
(4th ed. [DSM–IV]; American Psychiatric Association,1994) Axis I and Axis II 
disorders by First, Spitzer, Gibbon, and Williams (1997) and First, Spitzer, 
Gibbon, Williams and Benjamin, (1995; e.g., SCID–I and SCID–II, respectively).
 The final chapter provides a summary of the overall results with respect to 
the validity of the MMPI–2–RF scales and our findings concerning relations 
between personality and psychopathology. Strengths and weaknesses will be 
discussed leading to a conclusion with clinical implications and directions for 
further research.
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2.  Psychometric Evaluation of the MMPI–2 Restructured 
Clinical Scales in Two Dutch Samples
In this article, we evaluate internal validity, internal consistency, and test–
retest reliability of the MMPI–2 Restructured Clinical (RC) scales in the Dutch 
MMPI–2 normative sample (N = 1,244) and a Dutch outpatient psychiatric 
sample (N = 1,066). We pay special attention to a critique regarding construct 
drift of RC3 and the redundancy of the RC scales with existing MMPI–2 scales. 
The results indicate that the RC scales in both samples show comparable or 
better internal consistencies than the Clinical scales. Also, in both samples, the 
RC scales demonstrate lower scale-level intercorrelations than the Clinical 
scales. As to the structural characteristics, principal component analysis of the 
RC scales provided a clearer pattern than an analysis of the Clinical scales. 
Furthermore, mean raw scores on the RC scales for men in the Dutch normative 
sample corresponded highly with those in the U.S. normative sample except 
for RC2 and RC4. Less correspondence was found for women. Overall, we 
conclude that the RC scales show satisfactory reliability and promising internal 
validity in our Dutch samples. We suggest that U.S. validation studies on the 
RC scales may be generalized to the Dutch-language version of the MMPI–2 
RC scales.
The Minnesota Multiphasic Personality Inventory–2 (MMPI–2; Butcher, 
Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) is the most widely used 
psychological measure in the clinical assessment of psychological symptoms 
and maladaptive personality traits (Butcher, 2005; Butcher & Rouse, 1996; 
Camara, Nathan, & Puente, 2000; Friedman, Lewak, Nichols, & Webb, 2001; 
Graham, 2000). Although the MMPI–2 and its predecessor, the MMPI 
(Hathaway &McKinley, 1943) are also the most researched psychological tests, 
their most important scales, the Clinical scales, show some interpretative 
difficulties. Among these are the high intercorrelations among the Clinical 
scales due to item overlap and common variance that is related to psycho-
pathology or emotional distress in general but not to specific diagnoses.
 Recently, Tellegen et al. (2003) constructed the Restructured Clinical (RC) 
scales to address some of the interpretive challenges of the MMPI–2 Clinical 
scales (e.g., their high intercorrelations). In developing the RC scales, Tellegen 
et al. (2003) wanted to “preserve the important descriptive properties of the 
existing MMPI–2 Clinical scales while enhancing their distinctiveness” (p. 2). 
The conceptualization and labeling of a first general psychopathology factor in 
the Clinical scales as Demoralization was guided by the two factor model of 
mood and affect (Tellegen et al., 2003; Tellegen, Watson, & Clark, 1999;Watson 
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& Tellegen, 1985,1999). Core elements of all Clinical scales were then identified 
by removing common variance associated with demoralization. The RC scales 
were based on these core elements, but the entire MMPI–2 item poolwas used 
for the construction. No item overlap between the RC scales was allowed to 
enhance discriminant validity. Nine RC scales were produced this way. No RC 
scales were developed for Clinical scales 5 and 0, as they are not direct 
measures of psychopathology. Tellegen et al. (2003) reported comparable or 
improved internal consistencies for the RC scales as compared to the Clinical 
scales and provided evidence for improved convergent and discriminant 
validity. The RC scales show generally lower correlations with RCd than their 
Clinical scale counterparts do. Moreover, the relative improvement in 
discriminant validity over their Clinical scale counterparts is greater for the 
RC scales measuring psychotic symptoms (RC8, RC6) and externalizing 
behaviors (RC4) than for the RC scales measuring internalizing symptoms. These 
latter scales remain significantly correlated with Demoralization (Tellegen et 
al., 2003).
 Compared to the Clinical scales, Simms, Casillas, Clark, Watson, and 
Doebbeling (2005) found better conceptual clarity in the relations of the RC 
scales with the Schedule for Nonadaptive and Adaptive Personality (Clark, 
1993) and the Structured Clinical Interview for the Diagnostic and Statistical 
Manual of Mental Disorders (4th ed. [DSM–IV]; American Psychiatric 
Association, 1994) by First, Spitzer, Gibbon, and Williams (1997). The RC scales 
were less intercorrelated and had equal or better internal consistencies than 
their Clinical counterparts (Simms et al., 2005).
 Two studies in a college counseling setting that have used different 
collateral data have shown comparable results. Sellbom and Ben-Porath (2005) 
studied correlations between RC scales, Clinical scales, and the Multidimension-
al Personality Questionnaire (MPQ; Tellegen, in press), a measure of normal 
personality also derived fromWatson and Tellegen’s (1985) theory of mood and 
affect. As hypothesized in the RC monograph (Tellegen et al., 2003), RC2 and 
RC7 showed meaningful relations with Positive Emotionality and Negative 
Emotionality, respectively, from the MPQ. Sellbom, Ben-Porath, and Graham 
(2006) studied psychometric properties of the RC scales in a university clinic 
sample using the Client Description Form (CDF; Graham et al., 1999) and the 
Symptom Checklist 90–Revised Analogue (Derogatis, 1977) as collateral data. In 
line with the previous studies, Sellbom, Ben-Porath, et al. (2006) found 
promising results in terms of internal consistency and convergent and 
discriminant validity of the RC scales. The RC scales showed improved 
discriminant validity compared to the Clinical scales and demonstrated 
improved convergent validity in comparison to a set of alternative MMPI–2 
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measures. Sellbom, Ben-Porath, et al. (2006) were not able to confirm the 
validity of RC3, RC6, and RC8 due to limitations on collateral data and the 
relatively mild psychiatric problems in the college counseling sample.
 Sellbom, Graham, and Schenk (2006) studied psychometric properties of 
the RC scales in a private practice sample. The Multiaxial Diagnostic Inventory 
(MDI; Doverspike, 1990) was used as a collateral measure in this study. The RC 
scales showed acceptable internal consistencies, reduced intercorrelations 
compared to the Clinical scales, and promising convergent and discriminant 
validity in relation to the MDI. The RC scales also added incrementally to both 
the Clinical and Content scales in the prediction of clinical symptoms. 
 A fifth study, conducted by Wallace and Liljequist (2005), used no collateral 
data. Wallace and Liljequist investigated correlational structures and elevation 
patterns of the RC scales compared to the Clinical scales. Their findings 
demonstrated convergence between RC scales and their corresponding Clinical 
scales and showed that intercorrelations among RC scales were lower than 
those found for the Clinical scales. Furthermore, elevation patterns in the RC 
scales were considerable lower than Clinical scale elevations, presumably due 
to the elimination of Demoralization from RC scales. 
 Recently, the Journal of Personality Assessment published a special issue on 
the RC scales (Meyer, 2006). In that issue, criticism of the RC scales was 
presented by Rogers, Sewell, Harrison, and Jordan (2006), and by Nichols 
(2006). Tellegen et al. (2006) commented on these articles in the same issue. 
Although it is beyond the scope of this article to review all the articles in this 
special issue, these three appear worthy of comment here. Rogers et al. (2006) 
cross-validated five of the eight RC scales in an independent sample. Rogers et 
al. stated that the RC scales show high scale homogeneity, in the original 
validation study as well as in their cross-validation. At the same time, 
according to Rogers et al. (2006), the RC scales face several important challenges. 
For example, Tellegen et al. (2003) did not follow Jackson’s (1970) procedure for 
the suppression of response style variance in the RC scales. This is problematic 
because of the transparent content of some of the RC scales. Furthermore, 
Rogers et al.’s study shows that clinical usefulness of the RC scales may be 
limited because of the high proportion of within normal limit profiles in 
clinical samples and a lack of validation studies on clinical characteristics of 
specific RC scale elevations.
 Nichols (2006), in the same issue, criticized the construction and validation 
of the RC scales. Nichols found that the Demoralization factor does not 
adequately capture the Clinical scale covariance. Furthermore, Nichols stated 
that the RC scales drift away from the original constructs that the Clinical 
scales were intended to measure and that they are redundant with many 
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existing MMPI–2 scales. Also, according to Nichols (2006), the RC scales do not 
maintain (multidimensional) syndromal fidelity. For this reason, validation 
studies in which the Clinical scales are compared to the RC scales in relation 
to onedimensional external criteria are inappropriate (Nichols, 2006). Tellegen 
et al. (2006) extensively discussed the criticism by Rogers et al. (2006) and 
Nichols (2006) and provided newdata to address it.
 In conclusion, psychometric evaluations of the RC scales are promising, 
but more research is needed in a variety of settings with different collateral 
measures and in different samples. To our knowledge, so far, no studies of the RC 
scales outside the United States have been published. As the RC scales are 
meant to improve the psychometric properties of the MMPI–2, a project was 
started to investigate construct validity, criterion validity, and incremental 
validity of these scales in different settings in The Netherlands. This study 
would be the first in a series of studies with the Dutch-language version of the 
RC scales. In it, we evaluated the psychometric properties of the RC scales in 
the Dutch normative sample and a Dutch clinical sample. Here we pay special 
attention to Nichols’ (2006) critique regarding construct drift of RC3 and RC7 
and possible redundancy of the RC scales in relation to some existing MMPI–2 
scales. In this investigation, we use a different clinical sample than those that 
were used earlier by Egger, De Mey, Derksen, & van der Staak (2003a, 2003b) 
and Vendrig, Derksen & De Mey (2000) to evaluate the MMPI–2 Personality 
Psychopathology 5 (Harkness, McNulty, & Ben-Porath, 1995) scales. 
 Consistent with prior U.S. research into the reliability and validity of the 
RC scales (Nichols, 2006; Sellbom & Ben-Porath, 2005; Sellbom, Ben-Porath, et 
al. 2006; Sellbom, Graham, & Schenk, 2006; Simms et al., 2005; Tellegen et al., 
2003, 2006; Wallace & Liljequist, 2005) and consistent with earlier Dutch studies 
on the MMPI–2 (Derksen & De Mey, 1992; Egger, Delsing, & De Mey, 2003; 
Egger, De Mey, Derksen, & Van der Staak, 2003a, 2003b), we hypothesized that 
the psychometric properties of the RC scales would be stronger than the 
psychometric properties of the Clinical scales in both Dutch samples and that 
our results would be comparable to those reported by the American studies on 
the RC scales.
Method
Participants
Two samples were used for this study: the Dutch normative sample and a 
Dutch clinical sample consisting of outpatients visiting a mental hospital. The 
normative sample (N = 1,244) consists of 681 men and 563women. Detailed 
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information about this sample is provided by theDutch MMPI–2manual 
(Derksen, De Mey, Sloore, & Hellenbosch, 2006). The clinical sample (N = 1,066) 
consists of 648 men and 418 women who were assessed by means of the 
MMPI–2 as part of the pretreatment diagnostic process. MMPI–2 administration 
is not part of a standard procedure at this hospital, so only the most complex 
cases with multiple DSM–IV diagnoses were referred for assessment. The 
average age of the total sample was 34.2 years (SD = 12.5). All participants met 
the following inclusion criteria: Cannot Say raw scores < 30, VRIN T score ≤ 80, 
6 < TRIN raw score <12, Fp T score < 100, F raw score < 27 for men and F raw 
score < 29 for women, and Fb raw score < 23 for men and Fb raw score < 24 for 
women.
Measures
The MMPI–2 was translated and standardized for Belgium and The Netherlands 
in 1993 (Derksen, De Mey, Sloore, & Hellenbosch, 1993). Translation occurred 
according to international standards (Butcher, 1996). Internal consistency 
coefficients of the Clinical scales are slightly lower in the Dutch normative 
sample than in the American normative sample. Cronbach’s alpha ranges from 
.31 (Scale 5 for women) to .85 (Scale 7 for men), with an average of .64. Test–
retest reliability coefficients of the Clinical scales range from .43 to .86, with an 
average of .69. The Dutch norms highly correspond with those of the American 
MMPI–2 (Butcher et al., 1989; Derksen & De Mey, 1992; Sloore, Derksen, De 
Mey, & Hellenbosch, 1996). Detailed information about the psychometric 
properties of the Dutch-language version of the MMPI–2 and the translation 
process is presented in the new edition of the MMPI–2 manual (Derksen et al., 
2006). The validity of the Clinical scales, Content scales, and PSY–5 scales has 
been reported in relation to diverse Dutch clinical samples (Egger, Delsing, et 
al., 2003; Egger et al., 2003a, 2003b; Rossi, 2003; Vendrig, 1999).
Procedure and Analyses
We calculated internal consistency coefficients (Cronbach’s alpha) for the 
Clinical scales and the RC scales in the normative sample and the clinical 
sample. We calculated test–retest correlations for the RC scales on the basis of 
145 subjects (83 men and 62 women) from the Dutch normative sample who were 
retested after 18 weeks. No retests were available for the clinical sample.
 To evaluate the convergent validity of the RC scales, correlations of RC 
scales with Clinical scales and an alternative set of corresponding MMPI–2 
scales proposed by Nichols (2006) that was earlier used by Sellbom, Graham, 
and Ben-Porath (2006) are provided for both samples. Also, we compared inter-
correlations of RC scales and Clinical scales in both samples. We performed 
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principal component analyses (PCA) on the Clinical scales and RC scales in 
both samples to investigate the underlying structure of both sets of scales in 
the two samples. In all analyses, we used uncorrected raw scale scores.
Results
Internal Consistency and Test–Retest Coefficients
Internal consistency coefficients for the Clinical scales and the RC scales in both 
samples are presented in Table 1.This table also contains the mean interitem 
correlations and test–retest coefficients for the Clinical scales and RC scales in 
the retest sample (N = 145).
 As Table 1 indicates, internal consistencies across both samples ranged 
from .43 to .90 for the Clinical scales and from .55 to .91 for the RC scales. 
Cronbach’s alphas for RC1, RC2, and RC7 were slightly lower than Cronbach’s 
alphas for their Clinical counterparts in both samples. The test–retest 
coefficients followed the same pattern for RC1 and RC2. Cronbach’s alpha for 
RC8 was substantially lower than Cronbach’s alpha of Clinical Scale 8 in the 
clinical sample (.77 vs. .89, respectively) as well as the normative sample (.67 
vs. .84). These findings correspond with the large difference in number of 
items (i.e. 18 vs. 78, respectively). Therefore, we also calculated mean interitem 
correlations for both sets of scales in the two samples. The mean interitem 
correlations ranged from .03 to .17 for the Clinical scales across samples and 
from .08 to .30 for the RC scales across samples. In the clinical sample, all mean 
interitem correlations for the RC scales were higher than mean interitem 
correlations for the Clinical scales. The same is true in the normative sample, 
except for RC1. In the clinical sample, mean interitem correlations ranged from 
.13 to .30 for the RC scales. Mean interitem correlations for the RC scales in the 
normative sample were lower. Depending on the narrowness of the construct 
being measured, Clark and Watson (1995) recommended a range of .15 to .50 as 
a guideline for the ideal mean interitem correlation, with higher ranges (i.e. 
.40–.50) for narrower constructs.
 Internal consistencies for the RC scales in the Dutch normative sample 
(M Cronbach’s α = .71) were slightly lower than those reported in the U.S. 
RC scale monograph (M Cronbach’s α = .79). Also, the differences in the internal 
consistencies between RC scales and Clinical scales were essentially the same 
as those reported in the RC scale monograph (Tellegen et al., 2003).
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Internal Validity
We calculated zero order correlations between and within Clinical scales and 
RC scales in both samples as well as for the RC scales and a set of MMPI–2 
scales, as proposed by Nichols (2006), consisting of Content scales, Harris–
Lingoes (Harris & Lingoes, 1955) subscales, and PSY–5 scales. In Table 2, 
correlations between RC scales and Clinical scales are presented for the two 
samples separately. Table 3 contains additional correlations between the RC 
scales and other corresponding MMPI–2 scales; Table 4 contains correlations 
between RC scales and corresponding scales, corrected for item overlap.
Table 3   Correlations between RC scales and alternative set of MMPI-2 scales
Sample
A HEA INTR CYN ASP Pa1 NEGE BIZ Ma2 
RCd S .89 .50 .37 .34 .23 .46 .70 .40 .24
P .93 .46 .62 .33 .18 .44 .71 .39 .24
RC1 S .50 .92 .20 .24 .14 .31 .50 .27 .18
P .49 .95 .23 .32 .14 .41 .52 .42 .28
RC2 S .34 .34 .72 .06 -.02 .08 .29 .01 -.26
P .56 .26 .86 .03 -.10 .17 .38 .08 -.17
RC3 S .38 .19 .00 .91 .70 .35 .30 .35 .19
P .38 .27 .02 .91 .69 .45 .37 .44 .35
RC4 S .28 .18 .05 .16 .43 .34 .28 .29 .38
P .30 .21 .03 .34 .60 .40 .36 .41 .47
RC6 S .42 .25 -.02 .41 .31 .79 .35 .73 .30
P .38 .37 .05 .50 .35 .86 .38 .75 .32
RC7 S .85 .43 .17 .41 .27 .44 .75 .44 .28
P .84 .45 .36 .49 .29 .50 .80 .52 .35
RC8 S .48 .31 -.02 .41 .30 .45 .36 .87 .32
P .50 .49 .05 .47 .34 .52 .44 .89 .43
RC9 S .33 .13 -.42 .51 .51 .38 .35 .47 .62
P .20 .20 -.38 .53 .59 .34 .31 .44 .65
Note S = normative sample (n = 1244; rs. > .05 are significant, p. < .05), P = clinical sample 
(N = 1066; rs. > .06 are significant, p. < .05)
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 In both samples, the intercorrelations among the RC scales (Mr = .34 and 
.28 for the clinical and the normative sample, respectively) were lower than 
those of the Clinical scales (Mr = .50 and .39 for the clinical and the normative 
sample, respectively). Furthermore, in the clinical sample, 64% of the 28 
discriminant RC correlations were significantly lower than the corresponding 
discriminant Clinical scale correlations (with 2.61 ≤ z ≤ 18.26), whereas the 
opposite was true for only 14% of the discriminant correlations (–10.91 ≤ z ≤ 
–2.29). In the normative sample, 54% of the discriminant RC scale intercorrela-
tions were significantly lower (4.20 ≤ z ≤ 16.41) than those for their matching 
Clinical scales, whereas only 25% of the 28 discriminant Clinical scales inter-
correlations were significantly lower than their corresponding discriminant 
RC scale intercorrelations (–2.17≤ z ≤–10.78). Table 2 shows that in the clinical 
sample, all RC scales have their highest correlations with the corresponding 
Clinical scales except for RC3, which was more strongly related to Scale 1 (r = 
.26), Scale 4 (r = .30), Scale 7 (r = .38), Scale 8 (r = . 45), and Scale 9 (r = .43) than 
to Scale 3 (r = –.16). The pattern of correlations in the normative sample is 
almost the same, with RC6 being the exception. In the normative sample, RC6 
was more strongly related to Scale 8 (r = .50) than to Scale 6 (r = .45). Furthermore, 
in the clinical sample, Clinical Scales 3, 4, 7, and 8 show stronger correlations 
with RCd than with their matching RC scale. In the normative sample, this 
was true for Clinical Scales 3, 7, and 8. More notably, in the normative sample, 
RC3 and RC9 correlated slightly stronger with RCd (r = .30 and r = .21, 
respectively) than did their corresponding Clinical scales (r = .23 and r = .18, 
respectively). In the clinical sample, all correlations between the Clinical scales 
and RCd were larger than the correlations between the RC scales and RCd. For 
example, consider Scale 4 with RCd (.65) versus RC4 with RCd (.26) and Scale 6 
with RCd (.54) versus RC6 with RCd (.30) in the clinical sample. In the normative 
sample, mean correlations between RC scales and RCd, and between Clinical 
Scales and RCd, were .40 and .51, respectively.
 The mean correlation between the RC scales and RCd in the clinical sample 
was .40 versus a mean correlation of .58 for the Clinical scales with RCd. 
Furthermore, we examined the correlations between the RC scales and a set of 
corresponding MMPI–2 scales that were suggested by Nichols (2006) and also 
used by Sellbom, Graham, and Ben-Porath (2006). As Table 3 indicates, 
correlations betweenRCscales and theirmatching scales (i.e.Content scales, 
Harris–Lingoes scales, and PSY–5 scales) were substantial. In the clinical 
sample, seven of nine correlations of RC scales and corresponding alternative 
MMPI–2 scales were equal to or exceeded .80. In the normative sample, these 
correlations were also high, although a bit lower (the mean correlation between 
corresponding scales in the clinical sample was r = .83 vs. r = .77 in the 
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normative sample). In the clinical sample, some RC scales (e.g., RC1, RC7, and 
RC8) showed the same or stronger (RC4) correlations with RCd than their 
matching alternative scales did. The same is true in the normative sample. 
Across the normative and clinical sample, RCd, RC1, RC3, RC7, and RC8 
showed considerable redundancy with their alternative scale counterparts. 
Unfortunately, we were not able to examine the external validity of the RC 
scales compared to the alternative set in this study.
 Because high correlations between the RC scales and the alternative scales 
proposed by Nichols (2006) may be due to item overlap, we also computed 
these correlations corrected for item overlap. For example, RC3 has 12 
overlapping items with CYN Content scale. After correction for item overlap, 
RC3 contains 3 items. Correlations between the RC scales and the alternative 
scales are presented in Table 4. As Table 4 shows, across the samples, none of 
the correlations exceeded .80. Mean correlations between RC scales and their 
corresponding scales corrected for item overlap were .42 in the normative 
sample and .50 in the clinical sample (vs. mean r = .77 and r = .83, respectively, 
if not corrected for item overlap). Therefore, corrected for item overlap, RC1, 
RC3, and RC8 seemed considerably less redundant with their corresponding 
alternative scales. However, RCd and Welsh’s A scale, RC7 and Welsh’s A scale, 
RC7 and NEGE, and RC6 and the BIZ Content scale still shared close to 50% 
variance across samples. To examine the internal structure of the RC scales 
compared to the Clinical scales, we performed PCA with varimax rotation in 
both samples. We used PCA because it intends to explain all variance, error 
included. Furthermore, to ensure comparability with earlier factor analytic 
studies with the Dutch-language version of the MMPI (Derksen et al., 2006), 
we reported varimax rotation. However, results from oblique rotation were 
almost the same. 
 We used three criteria to determine the number of factors that should 
be extracted in the two samples: Cattell’s (1966) scree test, Kaiser’s (1960) 
eigenvalue greater than 1.0 rule, and because of limitations of these former 
procedures (Zwick & Velicer, 1986), we also performed parallel analysis 
(Glorfeld, 1995; Horn, 1965). On the basis of these three criteria, we extracted 
two components in the two samples for the two sets of scales. Table 5 contains 
results of the parallel analysis in both samples with both sets of scales, and 
Table 6 contains the rotated component matrices for both sets of scales in the 
two samples. Loadings for the RC scales are nearly the same in both samples, 
with the first component indicating psychotic symptoms and externalizing 
behaviors (i.e., RC3, RC4, RC6, RC8, and RC9) and the second component 
indicating internalizing symptomatology (RCd, RC1, RC2, and RC7) with the 
highest loading for RCd (.80 and .87 in the normative and clinical samples, 
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respectively). PCA on the Clinical scales also revealed two components in both 
samples, but these were less clearly defined, especially in the clinical sample. 
In the normative sample, Scales 1, 2, and 3 loaded on the first (internalizing) 
component; Scales 4, 8, and 9 loaded on the second (psychotic/externalizing) 
component. Scale 6 had factor loadings of .29 and .54 on the first and second 
component, respectively; Scale 7 had a loading of .52 on the first component 
and a loading of .65 on the second. In the clinical sample Scales 1, 2, 3, and 7 
loaded on the first component; Scales 4 and 9 loaded on the second component; 
and Scales 6 and 8 had almost equal loadings on both components. 
Table 4   Correlations between RC scales and alternative set of MMPI-2 scales 
corrected for item overlap
Items
Sample A
25
HEA
16
INTR
25
CYN
12
ASP
16
Pa1
5
NEGE
19
BIZ
11
Ma2 
7
RCd 10 S .68 .35 .35 .29 .20 .31 .58 .31 .20
P .77 .36 .52 .32 .18 .43 .63 .30 .28
RC1 7 S .38 .45 .14 .19 .11 .21 .40 .22 .24
P .44 .58 .20 .26 .13 .30 .46 .26 .38
RC2 8 S .34 .31 .47 .04 .00 .15 .35 .05 -.12
P .41 .22 .63 .02 -.10 .20 .32 .05 -.07
RC3 3 S .28 .13 .01 .37 .32 .22 .24 .26 .14
P .32 .20 -.02 .41 .32 .26 .26 .30 .24
RC4 16 S .32 .24 .10 .21 .16 .34 .34 .28 .34
P .33 .25 .06 .32 .29 .33 .40 .35 .39
RC6 5 S .29 .13 -.05 .34 .21 .21 .18 .67 .23
P .28 .23 -.03 .38 .20 .28 .19 .70 .44
RC7 20 S .85 .37 .18 .42 .31 .33 .68 .41 .27
P .86 .36 .31 .51 .30 .43 .70 .44 .38
RC8 6 S .40 .26 .10 .32 .21 .27 .30 .35 .17
P .43 .41 .03 .38 .23 .28 .34 .40 .39
RC9 24 S .35 .14 -.40 .54 .48 .27 .33 .38 .45
P .27 .21 -.38 .53 .52 .24 .32 .35 .45
Note S = normative sample (N = 1244; rs. > .05 are significant, p. < .05), P = clinical sample 
(N = 1066; rs. > .06 are significant, p. < .05) 
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 In summary, in both samples the RC scales reveal amore clear underlying 
structure. In the normative sample, Scale 7 loaded higher on the psychotic/
externalizing than on the internalizing component, whereas for RC7, the 
opposite was true. In the clinical sample, Scale 7 loaded on the expected 
component, but here loadings of Scale 6 and Scale 8 are less clear. Scale 6 and 
Scale 8 had almost equal loadings on both components, whereas RC6 and RC8 
showed clearly higher loadings on the psychotic/externalizing component.
 To examine the compatibility of norms for the RC scales, we compared 
mean Dutch and U.S. raw scores using normative samples (Butcher et al., 2001; 
Derksen et al., 2006). The U.S. normative sample was gathered in the end of the 
1980s, and the Dutch normative sample was collected in the early 1990s. The 
U.S. normative sample consists of 2,600 adults between 18 and 84 years that 
were recruited in seven states (California, Minnesota, North Carolina, Ohio, 
Pennsylvania, Virginia, and Washington) by a variety of methods (e.g. 
newspaper advertisements and random mailing solicitations; Butcher et al., 
1989). The U.S. normative sample was representative for the U.S. population at 
that time except that people with high socioeconomic status were relatively 
overrepresented (Schinka & Lalone, 1997). The Dutch normative sample 
Table 5   Eigenvalues and parallel analysis results for both sets of scales in the 
normative sample and the clinical sample
Normative sample Clinical sample
Clinical scales RC scales Clinical scales RC scales
Factor Ob EV PA EV Ob EV PA EV Ob EV PA EV Ob EV PA EV
1 3.82 1.17 3.46 1.18 4.60 1.18 3.80 1.20
2 1.39 1.12 1.61 1.12 1.31 1.13 1.85 1.13
3 .94 1.07 .87 1.09 .74 1.07 .77 1.09
4 .74 1.04 .71 1.05 .53 1.04 .67 1.06
5 .48 1.01 .66 1.02 .38 1.01 .60 1.03
6 .28 .98 .58 1.00 .21 .98 .47 1.00
7 .20 .95 .51 .97 .14 .95 .36 .97
8 .16 .92 .36 .094 .09 .91 .29 .94
9 - - .24 .91 - - .21 .90
Note. Ob = Observed; EV = Eigenvalue; PA = Parallel analysis. Parallel analysis eigenvalue is the 
95th percentile of mean random eigenvalues generated in 1000 random datasets. 
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consists of 1,244 people that were recruited by the Dutch foundation Telepanel. 
The normative sample was highly representative for the Dutch population in 
the early 1990s with regard to age, gender, urbanization, occupation, housing, 
and ethnicity (Derksen et al., 2006). As Table 7 and Figures 1 and 2 indicate, the 
differences between U.S. and Dutch mean raw scores on the RC scales wereall 
statistically significant except for RCd for U.S. and Dutch women. However, 
most effect sizes were small. For men, only differences for RC2 and RC4 showed 
medium effect sizes (e.g. Cohen’s (1992) d ≈ .50), with Dutch men scoring higher 
on RC2 and U.S. men scoring higher on RC4. For comparisons between Dutch 
and U.S. women, medium effect sizes were found for RC1, RC2, RC6, and RC9 
(e.g., Cohen’s d was .48, .59, .47, and .47, respectively). Dutch women in the 
normative sample reported higher scores on RC1, RC2, and RC6 but lower 
score on RC9. These findings are congruent with earlier findings by Derksen 
and De Mey (1992). Derksen and De Mey’s comparisons between Dutch and 
U.S. norms showed that Dutch mean raw scores were higher for validity Scales 
L, F, K, and S and Clinical Scales 1, 2, 3, and 0; whereas American mean raw 
scores were higher for Clinical Scales 4, 6, 7, 8, and 9.
Table 6   Rotated Component Matrix for RC Scales and Clinical Scales  
(except for Scale 5 and Scale 0) in both samples
Normative Sample Clinical sample
Clinical Scales RC Scales Clinical Scales RC Scales
Component Component Component Component 
Scales 1 2 1 2 1 2 1 2
RCd .37 .80 .21 .87
1 /RC1 .80 .28 .20 .69 .79 .28 .35 .60
2 /RC2 .87 .16 -.25 .79 .92 -.02 -.26 .84
3/RC3 .74 .11 .60 .16 .80 .05 .68 .18
4/RC4 .31 .72 .53 .10 .51 .66 .68 .09
6/RC6 .29 .54 .68 .20 .52 .58 .66 .27
7/RC7 .52 .65 .50 .65 .72 .51 .46 .71
8/RC8 .37 .80 .68 .27 .62 .68 .70 .36
9/RC9 -.32 .77 .84 -.15 -.21 .87 .85 -.19
Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization.
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Figure 1   Mean raw scores on RC scales in the United States (US) and  
The Netherlands (NL) for normative sample women. 
RC = Restructured Clinical.
Figure 2   Mean raw scores on RC scales in the United States (US) and  
The Netherlands (NL) for normative sample me. 
RC = Restructured Clinical.
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Discussion
The results of this Dutch research indicate that the RC scales generally show 
comparable or better psychometric properties than the Clinical Scales. 
Furthermore, PCA of the RC scales reveals a clearer structure than PCA of the 
Clinical scales in our clinical sample. Our findings are in line with earlier 
findings regarding the U.S. RC scales, indicating adequate comparability of 
the Dutch-language version of the RC scales. In general, our results suggest 
that Tellegen et al. (2003) have indeed succeeded in their attempt to address 
some of the difficulties of the MMPI–2 Clinical scales.
 Cronbach’s alphas of the RC scales were practically the same as those of 
the Clinical scales,with RC8 being the exception (.77 for RC8 vs. .89 for Scale 8 
in the clinical sample). The test–retest coefficients for the RC scales (Mr = .78) 
were overall slightly better than for their Clinical scale counterparts (Mr =.72). 
Furthermore, internal consistency coefficients for the RC scales in the Dutch 
samples were comparable to those found in U.S. samples, although somewhat 
lower. For example, mean Cronbach’s alpha was .75 in the U.S. normative 
sample and .71 in the Dutch normative sample. Test–retest reliabilities in the 
Dutch normative sample were also somewhat lower than those found in the 
U.S. normative sample (.78 vs. .80, respectively). These findings correspond 
with earlier research that compared the Dutch and U.S. normative samples 
(Derksen & De Mey, 1992).Also, internal consistency coefficients in the clinical 
sample were comparable to those reported in U.S. clinical samples (e.g., the 
Portage Path sample as reported in Tellegen et al., 2003, and Graham, 
Ben-Porath, & McNulty, 1999). For example, the mean internal consistency 
alpha for the RC scales in the Portage Path sample was .84, whereas in the 
Dutch clinical sample it was .80. Regarding the internal validity of the RC 
scales, it is clear that overall, the RC scales demonstrated lower scale-level in-
tercorrelations in both samples than the Clinical scales, although mean 
interitem correlations were higher for RC scales than Clinical scales. For 
example, the correlation between Clinical Scale 7 and 8 was above .80 in both 
samples, whereas the correlation between RC7 and RC8 was .48 in the clinical 
sample and .43 in the normative sample. However, some intercorrelations 
among the RC scales are worth mentioning here.
 One interesting point of Nichols’s (2006) critique concerns the construct 
drift of some of the RC scales, in particular RC3. Tellegen et al. (2003) selected 
a separate factor marked by items with cynical content as the core component 
of Clinical Scale 3 because items reflecting somatic complaints were already 
assigned to RC1. In our clinical sample, RC3 correlated with Clinical Scale 8 (r 
= .45), Scale 9 (r = .43), and with RC9 (.48). The correlation between RC3 and 
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RC9 may be mediated by hostility (Butcher, Hamilton, Rouse, & Cumella, 2006; 
Nichols, 2006), as RC3 shares 11 items with the HOS Supplementary scale, and 
RC9 shares (another) 7 items with the HOS Supplementary scale. Furthermore, 
RC3 correlates with CYN (r = .91; r = .41 when corrected for item overlap) and 
ASP (r = .69). Also, RC3 correlates stronger with the ASP content scale than 
RC4 does. RC3 and ASP share 5 items, and RC4 and ASP have 4 overlapping 
items. RC3 indeed does measure a completely different construct than Scale 3 
does. Furthermore, RC3 is highly redundant with CYN Content scale, as it 
shares 12 of its 15 items with this scale. Moreover, in our clinical sample, CYN 
showed a better internal consistency (Cronbach’s α = .84 for CYN vs. .77 for 
RC3), with comparable mean interitem correlations (Mr = .18 for CYN vs. Mr = 
.18 for RC3). Nevertheless, some authors discussed the clinical usefulness of 
RC3 (Finn & Kamphuis, 2006).
 Another interesting finding in this regard is the correlation between RC7 
and RC9, which was higher than the correlation between Scale 7 and Scale 9 in 
both samples. One would expect the latter correlation to be higher because 
RC7 and RC9 are both less saturated with demoralization. On the other hand, 
Nichols (2006) showed that RC7 and RC9 share some hostility related variance 
that may be responsible for this correlation. The hostility variance in RC7 is 
consistent with the conceptualization of Negative Affectivity by Watson and 
Tellegen (1985), which includes hostile and irritable feelings. RC9 shares six 
items with the Hostility Content Scale (HOS). 
 Another interesting finding is the correlation between RC4 and RC9 (.52) 
in the clinical sample versus the correlation between Clinical Scales 4 and 9 
(.33). In the normative sample, these correlations were equal (r = .37), which 
indicates that the strong correlation between RC4 and RC9 in the clinical 
sample may have been due to comorbidity of antisocial behaviour and 
hypomanic activation in the clinical sample. Here too, a shared amount of 
hostility-related items may be partly responsible for the correlation between 
RC4 and RC9. Also, whereas correlations between RC scales appear to be 
different in diverse samples, this finding typically stresses the need for 
validation studies in diverse patient samples. 
 Overall, our findings were very similar to those reported in Tellegen et al. 
(2003). In general, high correlations were found for the RC scales and their 
corresponding Clinical scales. RC1 has the strongest correlation with its 
Clinical scale counterpart; RC3, RC4, and RC6 show the lowest correlations 
with their Clinical scale counterparts. Most RC scales were less saturated with 
Demoralization than their clinical counterparts. In the clinical sample, the 
correlations of the RC scales with RCd were lower than the correlations for the 
corresponding Clinical scales with RCd. On the other hand, in the normative 
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sample, correlations of RC3 and RC9 with RCd were slightly higher than 
correlations of their Clinical scale counterparts with RCd, but this may be due 
to the small variances of RC3 and RC9 in the normative sample. The pattern of 
correlations of the RC scales and the Clinical scales with RCd is also comparable 
to the pattern found in U.S. studies, with RC7 and Scale 7 showing highest 
correlations and RC9 and Scale 9 showing the lowest correlations.
 As proposed by Nichols (2006), we have also investigated the correlation of 
the RC scales with some existing MMPI–2 scales. Nichols argued that the RC 
scales are highly redundant with existing MMPI–2 Content scales. Also, 
Simms (2006) suggested a systematic study of the relative amounts of 
demoralization accounted for across different MMPI–2 scale sets. In our 
clinical sample, correlations between RCd and Welsh’s A scale, RC1and HEA, 
and RC3 with CYN exceeded .90 (r = .91, r = .95, and r = .91, respectively). 
Corrected for item overlap, these correlations were r = .77 for RCd and Welsh’ 
A, r = .44 for RC1 and HEA, and r = .41 for RC3 and CYN. Hence, the RC scales 
still demonstrate some redundancy when corrected for item overlap. At the 
same time, Tellegen et al. (2003) never intended to find totally new variance in 
the MMPI–2 item pool. Moreover, some redundancy between scales seems 
almost inevitable given the hundreds of scales that have been created on the 
basis of the MMPI–2 item pool (Simms, 2006).
 In the Dutch normative sample, HEA, PSY–5 INTR, ASP, PSY–5 NEGE, and 
the BIZ scale showed the same or slightly lower correlations with RCd than 
their corresponding RC scales did. In the clinical sample, this was true for 
HEA, ASP, NEGE, and BIZ. Although differences were small, this is curious 
because the RC scales were developed to be relatively free from Demoralization. 
More research using extra-test data is needed to better understand these 
relationships. Unfortunately, we were not able to compare correlations with 
external criteria for both sets of scales to evaluate the incremental validity of 
the RC scales. However, Sellbom, Graham, and Ben-Porath (2006) did compare 
both sets of scales with the 192-item CDF as external criterion and found that 
the RC scales had stronger convergent validity than the alternative set of scales 
proposed by Nichols (2006).
 Further support for the internal validity of the RC scales is provided by 
the factor structure of the RC scales. PCA on the RC scales revealed a clearer 
structure than PCA on the Clinical scales. In the clinical sample, PCA on the 
RC scales showed two factors, one indicating externalizing behavior and the 
other indicating internalizing symptomatology (Table 6). The factor structure 
of the Clinical scales in the clinical sample was less clear, with Scale 6 and 
Scale 8 having loaded equally on both factors. These results support the 
internal validity of the RC scales and some improvement in internal validity as 
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compared to the Clinical scales, but they also show that the RC measures of 
depression and anxiety are difficult to separate from Demoralization.
 Overall, we conclude that the Dutch-language version of the RC scales 
show satisfying reliability and promising internal validity. RC scale-level in-
tercorrelations are typically lower than correlations among the Clinical scales, 
indicating reduced redundancy among the RC scales as compared to the 
Clinical scales. Together with the finding of adequate convergence between 
the two sets of scales, these findings suggest better discriminant validity for 
the RC scales.
 We agree with Tellegen et al. (2006) that internal analyses are less 
informative than studies that include extra-test measures; but so far, the Dutch 
results on the RC scales appear promising. Further research should be directed 
toward the examination of discriminant validity and predictive validity of the 
RC scales in a variety of settings with diverse collateral data.
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3.  Comparability of Scores on the MMPI–2–RF Scales 
Generated With the MMPI–2 and MMPI–2–RF 
Booklets
In most validity studies on the recently released 338-item MMPI–2 (Butcher, 
Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) Restructured Form (MMPI–2–
RF; Ben-Porath & Tellegen, 2008; Tellegen & Ben-Porath, 2008), scale scores 
were derived from the 567-item MMPI–2 booklet. In this study, we evaluated 
the comparability of the MMPI–2–RF scale scores derived from the original 
567-item MMPI–2 booklet with MMPI–2–RF scale scores derived from the 
338-item MMPI–2–RF booklet in a Dutch student sample (N = 107). We used a 
counterbalanced (ABBA) design. We compared results with those previously 
reported by Tellegen and Ben-Porath (2008). Our findings support the 
comparability of the scores of the 338-item version and the 567-item version of 
the 50 MMPI–2–RF scales. We discuss clinical implications and directions for 
further research.
The Minnesota Multiphasic Personality Inventory–2 (MMPI–2; Butcher, 
Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) is the most commonly used 
psychological measure for the clinical assessment of psychiatric symptoms 
and personality characteristics worldwide (Butcher, 2005; Butcher et al., 2001; 
Butcher & Rouse, 1996; Camara, Nathan, & Puente, 2000; Friedman, Lewak, 
Nichols, & Webb, 2001). Recently, a new version of the MMPI–2 was developed: 
the MMPI–2 Restructured Form (MMPI–2–RF; Ben-Porath & Tellegen, 2008; 
Tellegen & Ben-Porath, 2008). The MMPI–2–RF is shorter than the MMPI–2 (i.e., 
338 vs. 567 items) and no longer contains the traditional Clinical and Content 
scales of the MMPI–2. Instead, the MMPI–2 Restructured Clinical (RC) scales 
(Tellegen et al., 2003) form the core of the MMPI–2–RF. In addition, the 
MMPI–2–RF contains one new and seven revised Validity scales, three Higher 
Order scales based on the RC scales, 23 Specific Problem scales, two Interest 
scales, and five revised Personality Psychology Five (PSY–5) scales.
 The 338 MMPI–2–RF items were taken from the 567- item MMPI–2 booklet. 
One advantage of keeping the original MMPI–2 items in the new MMPI–2–RF 
is that the existing MMPI–2 databases can be used for validity studies. For 
example, Tellegen and Ben-Porath (2008) presented studies with thousands of 
respondents in the MMPI–2–RF technical manual. Also, the new score report 
presents comparison group data from thousands of patients. However, a 
disadvantage of keeping the existing MMPI–2 items in the MMPI–2–RF is that 
some items may be out of date because they were revised most recently in the 
1980s. For example, the MMPI–2–RF does not contain any items about the 
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Internet or mobile technology, whereas a rather old-fashioned item, such as “I 
like to repair a door handle” (Item 259), is still included.
 A considerable number of validity studies have been reported on the 
MMPI–2–RF scales (Tellegen & Ben-Porath, 2008) and on the RC scales in 
particular (e.g., Rogers, Sewell, Harrison, & Jordan, 2006; Sellbom & Ben-Porath, 
2005; Sellbom, Ben-Porath, & Bagby, 2008; Simms, Casillas, Clark, Watson, & 
Doebbling, 2005; Tellegen et al., 2006; Van der Heijden, Egger, & Derksen, 
2008). Data for all these studies were obtained with the MMPI–2 booklet. 
However, the MMPI–2–RF has considerable less items and uses a different 
item administration order than the MMPI–2. Research has shown that item 
administration order can affect test takers’ responses. Knowles (1988), for 
example, showed that item position has an effect on item reliability because 
participants tend to answer items more consistently toward the end of a test. 
Also, participants tend to accentuate their initial scoring tendency as they 
progress from the beginning to the end of a test. Furthermore, answers near 
the end of a test were more accurate predictors of the total score (Knowles, 
1988). However, this study was limited to a 30 item, single scale measure, and 
there is reason to question whether the same conclusions would hold for 
multiscale inventories such as the MMPI–2. In earlier research regarding 
computerized adaptive testing with the MMPI–2 (i.e., Forbey & Ben-Porath, 
2007; Handel, Ben-Porath, & Watt, 1999; Roper, Ben-Porath, & Butcher, 1991; 
Roper, Ben-Porath, & Butcher, 1995) in which the item order was changed 
markedly, there were no differences found in scale scores. Also, a study on a 
large sample of college students that is reported in the MMPI–2– RF technical 
manual (Tellegen & Ben-Porath, 2008) shows that scale scores derived from the 
338-item booklet are comparable to the scores derived from the 567-item booklet.
 The aim of this study was to replicate the study reported in the technical 
manual (Tellegen & Ben-Porath, 2008) to provide further evidence for the 
comparability of scores from the MMPI–2 and the MMPI–2–RF in an 
international adaptation of these tests. Therefore, we computer administered 
both MMPI versions in a counterbalanced design in a Dutch student sample. 
We calculated mean raw scores and test–retest coefficients for both conditions.
Method
Measures
The Dutch language version of the MMPI–2 was translated and standardized 
for Belgium and the Netherlands in 1993(Derksen, De Mey, Sloore, & Hellenbosch, 
1993). Translation was performed according to international standards (Butcher, 
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1996). First, several Dutch psychologists translated the MMPI–2 items into 
Dutch and made an effort to achieve consensus about the correct translation. 
A bilingual psychologist back translated the items without knowing the 
original U.S. item content. Comparison of both translations resulted in some 
revisions of the original translations by the Dutch psychologists. After 
evaluation by the University of Minnesota Press, a final translation was 
completed. This final version was investigated in an experimental study with 
40 bilingual respondents who completed both language versions of the 
MMPI–2. After results of this study were deemed satisfactory, Dutch norms 
were collected (Derksen, De Mey, Sloore, & Hellenbosch, 2006). The Dutch 
normative sample consists of 563 men and 681 women. Detailed information 
about this sample can be found in the Dutch MMPI–2 manual (Derksen et al., 
2006).
 The MMPI–2–RF is the focus of this study. For psychometric properties of 
the U.S. version of the MMPI–2–RF, the reader is referred to the technical 
manual (Tellegen & Ben-Porath, 2008). There is no commercial version of the 
Dutch language version of the MMPI–2–RF available at this time, and 
consequently, no Dutch technical manual is available yet. A Dutch language 
version of the MMPI–2–RF is only available for scientific research and 
validation studies. For practical reasons, we computer administered both 
MMPI–2 and MMPI–2–RF.
Procedure and Analysis
We informed Undergraduate students at Radboud University Nijmegen 
(Nijmegen, The Netherlands) about this study by means of flyers and 
presentations during psychology courses. To get sufficient statistical power 
(Cohen, 1992), we included 120 students. We randomly determined test order 
per student (either MMPI–2 first or MMPI–2–RF first). We gave students a login 
ID and password that enabled anonymous Internet access to both versions of 
the MMPI. The internet site was open during 1 week for each condition, with a 
minimum time of 4 weeks between the two sessions. Several technical 
measures were available to help evaluate the students’ test-taking attitude. It 
was possible to see whether respondents used more than one session to 
complete the test, whether they logged in via different Internet protocol (IP) 
addresses during one session and how much time it took to fill in each version 
of the MMPI. Psychology students at Radboud University Nijmegen are 
required to participate in 16 hr of scientific research to graduate. For 
participation in this study, students could choose to identify themselves and 
receive 3 hr of research participation credit. Students were informed that if 
they did not have a serious test-taking attitude, no credits would be given. 
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 The mean number of days between sessions was 35 (SD = 3.68, range = 
28–42). The average time to fill in the MMPI–2 was 49 min, 16 s (SD = 15 min, 
39 s; range = 24 min, 42 s to 113 min, 12 s), the average time to fill in the 
MMPI–2–RF was 28 min, 49 s (SD = 9 min, 21 s; range = 12 min, 25 s to 65 min, 
14 s). For each respondent, we calculated two raw scores for each MMPI–2–RF 
scale: one based on items from the 567-item MMPI–2 version and one based on 
the 338-item MMPI–2–RF version. Mean raw scores, standard deviations, and 
internal consistencies (Cronbach’s α) are reported in Table 1.We performed a 
paired t test to determine whether mean raw scale scores based on the 567-item 
MMPI–2 version differed from those based on the 338-item MMPI–2–RF 
version. We calculated Cohen’s d as a measure of effect size using the original 
standard deviations and means of both test versions (Dunlop, Cortina, Vaslow, 
& Burke, 1996). We used uncorrected raw scale scores in the analyses. 
 We calculated correlations between scale scores based on the MMPI–2 and 
MMPI–2–RF booklets. We compared these correlations with both the test–
retest coefficients from the Dutch normative sample and the results reported 
by Tellegen and Ben-Porath (2008). We calculated Cohen’s q as effect size for 
these comparisons. Cohen’s q for two independent correlations r1versus r2 is 
defined as q = z1 – z2, where z = .5[ln(1 +r) – ln(1 – r.)]. Values of .10 are considered 
small, values of .30 are considered medium, and values of .50 are considered to 
be large (Cohen, 1992).
Participants
A total of 120 students signed up to participate in this study. However, eight of 
them did not participate at all and three other applicants only participated in 
the first session. One respondent used several sessions from different IP 
addresses to complete the MMPI–2 and was therefore excluded. Another 
respondent was excluded from the analyses because of a TRIN T score > 80 
(i.e., raw TRIN = 10). The final sample contained 107 respondents (of which 52 
started with the MMPI–2, and 55 started with the MMPI–2–RF) who met the 
following inclusion criteria: (a) Cannot Say raw scores<30, (b) VRIN T score≤80, 
(c) 6 < TRIN raw score < 12, (d) F and Fb ≤ 110, and (e) Fp < 100. The sample 
contained 14 men (13.1%) and 93 women (86.9%). The average age of the total 
sample was 21.45 years (SD = 1.86; range = 18–27 years). We compared our 
findings with the retest sample of the Dutch standardization sample (83 men 
and 62 women, retested after 18 weeks). In addition, we compared our results 
with those found by Tellegen and Ben-Porath (2008) in a sample of 151 students 
using the 567-item booklet twice with a 1-week interval.
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Results
We calculated mean raw scores, standard deviations, and Cronbach’s alpha for 
the MMPI–2–RF scales based on the 567- item MMPI–2 booklet and based on 
the 338-item MMPI–2–RF booklet. The results of these analyses are presented 
in Table 1. As Table 1 indicates, the mean raw scores of five scales (e.g., RC9, 
GIC, ACT, FML, and AES) differed significantly between both conditions, but 
effect sizes were small (Cohen’s d ranges= .11–.19). Except for the RC9 scale (28 
items), these are all relatively short scales (≤10 items) representing specific 
problems and interests.
 We calculated Cronbach’s alpha for all scales in both versions. We removed 
items with zero variance, mostly psychotic symptoms from Scales F, Fp, PSYC, 
RC6, and RC8 (and consequently THD) and Validity scales VRIN and TRIN, 
from the analyses because they cannot produce a correlation with other items 
and therefore cannot be included in the alpha computations.
 We calculated Cronbach’s alpha for VRIN and TRIN on the 53 and 26 item 
pairs, respectively. Cronbach’s alphas were approximately the same for both 
versions. Mean Cronbach’s alpha coefficients based on the MMPI–2 and the 
MMPI–2–RF for the Validity scales were .41 and .42; for the Higher Order 
scales, .66 and .66; for the RC scales, .70 and .69; for the Specific Problem scales, 
.61 and .60; and for the Revised PSY–5 (PSY–5– R), .66 and .64, respectively. The 
Externalizing Problem scales showed the lowest alphas for the MMPI–2 and 
MMPI–2–RF (M Cronbach’s α = .51 and .44, respectively); the RC scales (M 
Cronbach’s α = .70 and .69, respectively) and Interpersonal Problem scales (M 
Cronbach’s α = .70 and .68, respectively) showed the highest alphas. 
 Table 2 presents correlations for MMPI–2–RF scales in both conditions 
compared with correlations found in the retest sample of the Dutch standard-
ization sample (Derksen et al., 2006, Van der Heijden et al., 2008). As Table 2 
shows, the mean correlation for all scales between both conditions was r = .75. 
For the Validity scales, the mean correlation was .66 (range = .10– 70); for the 
Higher Order scales, the mean correlation was .77 (range = .62–.90); for the RC 
scales, .79; for the Specific Problem scales, .75 (range = .33–.88); and for the 
PSY–5–R, .78 (range = .65–.84). Notably, all correlations were very similar to 
each other; 22 of 50 (44%) correlations were above .80, seven of 50 correlations 
(14%) were below .70, and 21 of 50 (42%) correlations were between .70 and .80. 
 To assess if both samples (i.e., the study sample and the normative sample) 
were comparable in score variability, we examined descriptive statistics for all 
MMPI–2–RF scales in both samples. For 35 of the 50 MMPI–2–RF scales, the 
standard deviations were bigger in the normative sample; for 15 scales, the 
opposite was true. For 36 scale scores, the difference in standard deviation was 
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Table 1   Descriptive statistics for the MMPI-2 RF scales based on the 567 item 
MMPI-2 booklet and the 338 item MMPI-2- RF booklet
MMPI–2 booklet MMPI–2 –RF booklet
i M SD α i1 M SD α i1 T Sig. d
VRIN 53 2.79 1.69 .13 46 2.82 1.73 .16 43 -.224 .823 -.018
TRIN 26 10.79 .89 .17 18 10.92 .92 .10 15 -1.39 .167 -.144
F 32 1.17 1.69 .64 27 1.11 1.67 .66 24 .61 .547 .036
Fp 21 .95 1.06 .25 14 .93 1.08 .30 15 .24 .815 .019
Fs 16 .83 .91 .08 12 .74 .91 .19 15 1.37 .175 .099
FBS 30 9.42 3.43 .66 28 9.13 3.41 .65 30 1.32 .190 .085
L 14 2.79 1.96 .57 14 2.72 1.76 .46 14 .50 .619 .038
K 14 8.51 2.73 .66 14 8.66 2.88 .70 14 -.88 .381 -.053
M .39 .42
EID 41 9.69 7.31 .91 41 9.81 7.36 .91 41 -.39 .701 -.016
THD 26 .91 1.15 .39 18 .90 1.17 .44 14 .10 .924 .009
BXD 23 3.63 2.67 .67 23 3.70 2.54 .63 22 -.47 .643 -.027
M .66 .66
RCd 24 4.87 4.93 .90 24 4.90 5.22 .91 24 -.12 .907 -.006
RC1 27 3.81 3.35 .77 26 3.50 3.05 .73 27 1.51 .134 .097
RC2 17 4.88 2.41 .62 17 4.77 2.42 .65 17 .71 .482 .046
RC3 15 3.45 2.68 .74 15 3.56 2.74 .74 15 -.59 .557 -.041
RC4 22 3.03 2.51 .68 22 3.06 2.39 .66 21 -.23 .820 -.012
RC6 17 1.01 1.09 .43 11 1.03 1.03 .33 8 -.22 .826 -.019
RC7 24 5.36 4.71 .88 24 5.61 4.73 .87 24 -1.06 .293 -.053
RC8 18 .84 1.17 .47 14 .83 1.34 .62 14 .10 .917 .008
RC9 28 8.69 4.38 .77 28 7.91 3.81 .71 28 3.07 .003 0.19
M .70 .69
MLS 8 2.29 1.60 .62 8 2.27 1.69 .65 8 .16 .871 .012
GIC 5 .53 1.13 .79 5 .38 .88 .67 5 2.10 .038 0.15
HPC 6 1.23 1.36 .63 6 1.09 1.34 .66 6 1.73 .087 .104
NUC 10 .89 1.08 .38 10 .93 1.10 .36 10 -.31 .761 -.037
COG 10 1.00 1.26 .54 8 1.10 1.30 .55 9 -1.21 .229 -.078
M .59 .58
Note. Values in bold are significant at p < .05. MMPI–2–RF = Minnesota Multiphasic Personality 
Inventory–2 Restructured Form; i = number of items; i1 = number of items after removing items 
with zero variance in this sample; α = Cronbach’s alpha; d = Cohen’s d.
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Table 1   Descriptive statistics for the MMPI-2 RF scales based on the 567 item 
MMPI-2 booklet and the 338 item MMPI-2- RF booklet (continued)
MMPI–2 booklet MMPI–2 –RF booklet
i M SD α i1 M SD α i1 T Sig. d
SUI 5 .16 .59 .69 5 .10 .41 .50 5 1.92 .06 .12
HLP 5 .83 .92 .39 5 .91 1.01 .51 5 -.99 .33 -.08
SFD 4 .93 1.26 .74 4 1.04 1.36 .79 4 -1.44 .15 -.08
NFC 9 2.61 2.30 .76 9 2.63 2.22 .73 9 -.132 .90 -.01
STW 7 2.17 1.97 .74 7 2.36 1.96 .73 7 -1.64 .10 -.10
AXY 5 .33 .68 .46 5 .36 .75 .50 5 -.85 .40 -.04
ANP 7 1.17 1.54 .69 7 1.06 1.39 .65 7 1.12 .27 .08
BRF 9 .55 .91 .47 8 .49 .89 .50 9 1.07 .29 .07
MSF 9 1.88 1.71 .63 9 1.72 1.66 .60 9 1.56 .12 .09
M .62 .61
JCP 6 .58 .90 .50 6 .59 .80 .35 5 -.19 .85 -.01
SUB 7 .76 .91 .31 7 .73 .82 .15 7 .46 .65 .04
AGG 9 1.36 1.52 .64 9 1.27 1.53 .65 9 .77 .45 .06
ACT 8 2.71 1.84 .61 8 2.39 1.77 .60 8 2.42 .02 .18
M .51 .44
FML 10 1.97 2.02 .73 10 1.75 2.10 .79 10 2.04 .04 .11
IPP 10 3.91 2.26 .68 10 4.07 2.38 .70 10 -1.03 .31 -.07
SAV 10 2.64 2.19 .73 10 2.56 2.27 .76 10 .73 .47 .04
SHY 7 2.35 2.37 .84 7 2.48 2.42 .85 7 -1.15 .26 -.05
DSF 6 .15 .51 .52 6 .17 .47 .29 6 -.34 .73 -.04
M .70 .68
AES 7 1.71 1.45 .48 7 1.90 1.60 .55 7 -2.07 .04 -.10
MEC 9 .89 1.26 .60 8 .93 1.43 .70 8 -.61 .54 -.03
M .54 .63
AGGR 18 7.09 2.97 .71 18 7.13 2.92 .69 18 -.20 .84 -.01
PSYC 26 1.13 1.27 .40 18 1.07 1.15 .32 14 .66 .51 .05
DISC 20 4.22 2.50 .62 20 4.27 2.46 .61 19 -.32 .75 -.02
NEGE 20 5.82 4.21 .85 20 5.87 4.00 .84 20 -.21 .84 -.01
INTR 20 5.80 3.22 .71 20 5.64 3.28 .74 20 .91 .37 .05
M .66 .64
overall M .60 .59
Note. Values in bold are significant at p < .05. MMPI–2–RF = Minnesota Multiphasic Personality 
Inventory–2 Restructured Form; i = number of items; i1 = number of items after removing items 
with zero variance in this sample; α = Cronbach’s alpha; d = Cohen’s d.
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less than 25%; for 9 scale scores, the difference in standard deviation between 
both samples was between 25% and 50%; and for two scales, these differences 
were between 50% and 75%. Only for three scales (PSYC–r, RC8, and DSF) was 
the difference in standard deviation for both samples more than 75%.
Table 2   Correlations for scale scores of both versions of the MMPI-2 in two 
samples
Student samplea Normative sampleb
r SEM r SEM Z (two sided) Q
VRIN-r .49 1.21 .44 1.75 .49 .06
TRIN-r .43 .67 .31 1.10 1.08 .14
F-r .71 .91 .74 1.36 -.56 .06
Fp-r .70 .58 .57 .81 1.81 .22
Fs .70 .50 .60 .97 1.34 .17
FBS-r .78 1.61 .68 2.00 1.66 .22
L-r .66 1.14 .75 1.10 -1.42 .18
K-r .81 1.19 .73 1.39 1.44 .20
M .66
EID .90 2.31 .87 3.11 1.28 .14
THD .62 .71 .71 1.21 -1.20 .16
BXD .80 1.19 .81 1.33 -.40 .03
M .77
RCd .88 1.71 .87 1.80 .34 .04
RC1 .79 1.54 .75 2.04 .65 .10
RC2 .77 1.16 .72 1.49 .93 .11
RC3 .74 1.37 .76 1.56 -.35 .05
RC4 .87 1.20 .80 1.09 1.76 .24
RC6 .66 .64 .67 .93 -.19 .02
RC7 .87 1.70 .88 1.46 -.10 .09
RC8 .73 .61 .74 1.08 -.15 .02
RC9 .80 1.96 .83 1.89 -.69 .09
M .79
MLS .74 .82 .74 1.01 -.07 .00
GIC .76 .55 .77 .49 -.17 .02
HPC .81 .59 .78 .75 .50 .08
NUC .33 .88 .50 .94 -1.59 .02
COG .76 .62 .78 .87 -.23 .08
M .68
Note. MMPI–2–RF = Minnesota Multiphasic Personality Inventory–2 Restructured Form;
 r = test–retest coefficient; q = Cohen’s q; SEM= SD√ (1 – R). aN = 107. bN = 145. 
All correlations were significant at p <.01. * p ≤ .05. ** p ≤ .01.
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Table 2   Correlations for scale scores of both versions of the MMPI-2 in two 
samples (continued)
Student samplea Normative sampleb
r SEM r SEM Z (two sided) Q
SUI .87 .21 .24 .41 8.53** 1.09
HLP .67 .53 .60 .67 .94 .12
SFD .81 .55 .79 .55 .44 .06
NFC .79 1.05 .71 1.08 1.39 .18
STW .80 .88 .68 .93 2.17* .27
AXY .80 .30 .61 .37 3.09** .39
ANP .75 .39 .80 .72 -.81 .13
BRF .76 .45 .54 1.02 2.98** .39
MSF .80 .76 .77 .92 .64 .08
M .79
JCP .83 .37 .75 .60 1.78 .22
SUB .73 .47 .53 .49 2.70** .34
AGG .72 .80 .71 .89 .14 .13
ACT .72 .97 .69 .95 .42 .09
M .75
FML .85 .78 .68 .89 3.32** .43
IPP .76 1.11 .73 1.21 .58 .07
SAV .86 .82 .75 1.08 2.46** .32
SHY .88 .82 .78 1.01 2.53** .33
DSF .33 .42 .68 .52 -3.71** .49
M .74
AES .82 .62 .76 .74 1.17 .16
MEC .83 .52 .75 .82 1.71 .22
M .83
AGGR-r .78 1.39 .80 1.42 -.48 .99
PSYC-r .65 .75 .81 1.13 -2.68** .35
DISC-r .81 1.09 .78 1.24 .72 .08
NEGE-r .84 1.68 .82 1.56 .40 .06
INTR-r .83 1.33 .81 1.55 .31 .06
M .78
overall M .75
Note. MMPI–2–RF = Minnesota Multiphasic Personality Inventory–2 Restructured Form; 
r = test–retest coefficient; q = Cohen’s q; SEM= SD√ (1 – R). aN = 107. bN = 145. 
All correlations were significant at p <.01. * p ≤ .05. ** p ≤ .01.
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Discussion
Our aim in this study was to investigate comparability of the MMPI–2–RF 
scale scores derived from the 567-item MMPI–2 booklet and the same scale 
scores derived from the 338-item MMPI–2–RF booklet. The results show very 
similar scale scores for both versions in a Dutch student sample, with an 
average test–retest time of 5 weeks. Our findings were very similar to those 
found in the Dutch normative retest sample in which the 567-item booklet was 
administered twice. In this study, only five of the 50 MMPI–2–RF scales (10%) 
differed significantly between both versions, with small effect sizes.
 Cronbach’s alpha for all 50 MMPI–2–RF scales were quite similar for both 
conditions for all MMPI–2–RF scales (mean Cronbach’s α for all scales was .60 
and .59, respectively). Cronbach’s alphas for VRIN, TRIN, Fs, and Fp were low 
(i.e., ≤.30), but this sample could not reasonably be expected to produce large 
reliable score variability given that all participants were cooperative and 
competent individuals who had been informed that they would not receive 
any credits if they did not show a serious test-taking attitude. This low score 
variability results in low reliability estimates. Furthermore, the VRIN and 
TRIN scales are designed to be content free; and therefore, high internal 
consistencies are not to be expected (Tellegen&Ben-Porath, 2008).
 To interpret the test–retest correlations between both administrations, 
we compared them to the test–retest correlations of  the retest sample of the 
Dutch normative sample. The retest sample of the Dutch normative sample 
completed the 567- item MMPI–2 version twice within an interval of 18 weeks. 
Test–retest correlations in our sample were equal to (80% of cases) or higher 
than (16% of cases) correlations reported for the Dutch retest sample. Only 
DSF and PSYC-r showed higher test–retest correlations in the Dutch normative 
retest sample than in our sample using two different booklets. Score variability 
in both samples was fairly comparable except for five MMPI–2–RF scale scores 
(i.e., F, Fs, RC8, DSF, and PSYC-r). For these scales, standard deviations in the 
normative retest sample are more than 50% larger than those in the student 
sample.
 It is striking that five of the 25 Specific Problem scales (i.e., NUC, SUI, BRF, 
HLP, and SUB) showed test–retest correlations r ≤ .60 in the normative retest 
sample. For example, the test–retest correlation for the SUI scale was .24 in this 
sample. The instability of this scale in the normative sample may partly be due 
to the fact that it has only five items (Emons, Sijtsma, & Meijer, 2007). On the 
other hand, the SUI scale comprises items with extreme endorsement 
frequencies, which make it vulnerable to unreliability in normal samples. In 
addition, standard error of the mean values for the SUI scale in both our 
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student sample and the Dutch normative retest sample show acceptable values. 
Tellegen and Ben-Porath (2008) reported Cronbach’s alpha’s of .34 and .41 for 
women and men, respectively, in the U.S. normative sample. However, 
Cronbach’s alpha for women and men in a psychiatric inpatient sample were 
.81 and .80, respectively. Furthermore, in spite of limited reliability estimates 
owing to restricted range in nonclinical settings, validity data for the scale in 
the MMPI–2–RF manual indicate good validity for the scale in clinical settings.
 We also compared our between-form correlations with within-form 
correlations reported by Tellegen and Ben-Porath (2008) in a U.S. student 
sample.We found no significant differences in test–retest correlations other 
than for SUI, AXY, and FML, for which Dutch between-form correlations were 
higher, and for NUC, DSF, and PSYC, for which U.S. within-form correlations 
were higher. However, for these latter differences, effect sizes (Cohen’s q) were 
medium. 
 Potential limitations of this investigation must also be considered. First of 
all, we used only two conditions in a counterbalanced design, whereas three 
conditions (i.e., an extra condition with two times the 567-item booklet version 
as a base rate) would have been preferable. On the other hand, such a design 
may have resulted in reduced power because each of the three conditions 
would have had fewer participants in it. At the same time, we had the 
possibility to compare our results with the retest sample of the Dutch normative 
sample and a fairly comparable U.S. sample (Tellegen & Ben-Porath, 2008).
 Another possible limitation may be the homogeneity of our sample, with 
only undergraduate psychology students and far more women than men. As 
Table 1 shows, there was little variance in mean raw sores of most scales. 
Hence, Cronbach’s alpha may not be accurately estimated in this sample. 
Nonetheless, Cronbach’s alpha’s for the RC scales in this investigation were 
quite similar to those found in our earlier research pertaining to the RC scales 
in the Dutch language version of the MMPI–2 (Van der Heijden et al., 2008).
 Furthermore, in this research, we used computer administration in both 
conditions, whereas the existing MMPI–2 database may contain only paper-
and-pencil test administrations, at least in the Netherlands. Yet, Derksen and 
De Mey (1996), Finger and Ones (1999), Pinsoneault (1996), and Watson et al. 
(1990) have presented evidence for the comparability of computerized and 
paper-and-pencil administration.
 In sum, in correspondence to findings reported by Tellegen and Ben-Porath 
(2008), our findings support the compatibility of the short 338-item version and 
the long 567-item version of the 50 MMPI–2–RF scales. This is good news for 
researchers who use MMPI–2 databases in validity studies on the new 
MMPI–2–RF.
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4.  The MMPI–2–RF in relation to Costa and McCrae’s 
Five Factor Model of Personality
The current study investigates the relationship between personality and 
psycho pathology by means of the NEO Personality Inventory (Costa & McCrae, 
1992) and the Minnesota Multhiphasic Personality Inventory–2–Restructured 
Form (MMPI–2–RF; Ben-Porath & Tellegen, 2008) in a combined dataset of both 
patients with a broad range of psychiatric disorders (N = 472)  and non-patients 
(N = 323). We examined bivariate correlations between both measures and 
used path analysis to investigate how much variance in the MMPI–2–RF scales 
could be predicted by means of the NEO–PI–R. Neuroticism was an essential 
predictor of internalizing problems and agreeableness and extraversion 
appeared to be the main predictors of externalizing behaviors. Conscientiousness 
could predict a small proportion of variance in the externalizing disorders. 
Openness did not show any meaningful relationship with psychopathology at 
all. Relationships between both measures were the same for patients and 
non-patients. Theoretical and clinical implications are considered.
Although perspectives on the relation between personality and psychopathol-
ogy were theoretical in the beginning, both psychologists and psychiatrists 
have always been interested (Maher & Maher, 1994). The appearance of a 
uniform psychiatric nomenclature [e.g., the Diagnostic and Statistical Manual 
(APA, 1952) and the International Classification of Diseases (WHO, 2012)] and 
a consensus personality taxonomy [the Five Factor Model of Personality (FFM) 
or “Big Five” (Digman, 1990)] enabled empirical research (Kotov, Gamez, Schmidt 
& Watson, 2010). It is now clear that normal FFM personality traits (i.e., neuro - 
ticism, extraversion, conscientiousness, agreeableness, and openness) can be 
linked theoretically and empirically to diverse forms of psychopathology (e.g., 
Kotov et al., 2010; Malouff, Thorsteinsson, & Schutte, 2005; Nedtstadt et al., 
2008; Ruiz, Pincus, & Schinka, 2008; Samuel & Widiger, 2008; Saulsman & 
Page, 2004).
 Krueger and Tackett (2003) distinguish four models to explain relations 
between personality and psychopathology (see also Clark, Watson & Mineka, 
1994; Watson & Clark, 1995; Widiger & Smith, 2008): (1) the predisposition/
vulnerability model, (2) the complication/scar model, (3) the pathoplasty/
exacerbation model, and (4) the spectrum model. In the predisposition/
vulnerability model, the presence of certain pre-existent (pathological) 
personality characteristics increases the probability of developing a clinical 
disorder. In contrast, certain mental disorders can also have strong and 
sometimes irreversible effects on personality (complication/scar model). The 
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pathoplasty/exacerbation model refers to the influence of personality and 
mental disorders on each other’s appearance, expression and course. Finally, 
the spectrum model, that is gaining influence in the run-up for DSM–5 
(Krueger & Eaton, 2010; Krueger et al., 2011) and that will be the focus of the 
current study, proposes that both (maladaptive) personality and psychopa-
thology exist among a common spectrum of functioning (Widiger & Smith, 
2008). The authors describe three ways in which this integration can take place. 
Spectrum models of personality and psychopathology
As to the integration of personality and psychopathology, first of all, models of 
general personality can be integrated with models of maladaptive personality 
(e.g., Clark, 2007; Markon, Krueger & Watson, 2005; Widiger & Simonsen, 
2005). Secondly, models of maladaptive personality can be integrated with 
Axis I mental disorders (e.g., Siever & Davis, 1991; Krueger, McGue & Iacono, 
2001; Markon, 2010). For example, empirical research by Krueger (1999) and 
Krueger, McGue & Iacono (2001) revealed two higher order factors underlying 
common clinical syndromes and personality disorders from DSM–IV (American 
Psychiatric Association, 1994). These higher order factors are identified as an 
internalizing dimension (e.g., depressive disorders, anxiety disorders) and an 
externalizing dimension (e.g., adult antisocial behavior, conduct disorder, sub-
stance-related disorders). Similarly, Markon (2010) studied dimensional models 
for Axis I and Axis II categories using a symptom-level analysis. Besides the 
internalizing and externalizing dimensions identified by Krueger (1999) and 
Krueger et al. (2001), he found two additional higher order factors, one of 
which was labeled thought disorder (consisting of hallucinations and delusions, 
paranoia, eccentricity, schizoid characteristics, inflexibility, disorganized attachment, 
and hostility) and the other was labeled pathological introversion (defined by 
social anxiety, unassertiveness, and dependence).
 Thirdly, Axis I mental disorders can be integrated in a spectrum with 
general models of personality. For example, research by Hettema, Neale, Myers, 
Prescott & Kendler (2006) showed that genetic factors underlying trait neuro- 
ticism accounted for one-third to one-half of the genetic risk across internalizing 
disorders (i.e., anxiety and depression). Similarly, the externalizing spectrum 
has been linked to elevated levels of both neuroticism and disinhibition (Clark, 
2005; Krueger et al., 2007; Krueger, et al., 2001; Watson & Clark, 1993; Watson, 
Gamez, & Simms, 2005).
Personality and the higher order structure of psychopathology
In 2003, Krueger and Tackett already underscored the need for studies of the 
broader personality – psychopathology domain. They stated that the internalizing 
67
The MMPI–2–RF in relation to Costa and McCrae’s Five Factor Model of Personality
4
and externalizing spectra are ‘promising foci for initial research on the joint 
structure of personality and psychopathology’ (p. 109). Research at this higher 
domain level, is still of uttermost importance (Krueger et al., 2011) especially 
in relation to models of normal personality (see also Krueger & Eaton, 2010). 
Therefore, in the current research we investigated relations between normal 
personality as conceptualized by the NEO–Personality Inventory – Revised 
(NEO–PI–R; Costa & Mc Crae, 1992) and (the higher order domains of) psycho-
pathology as conceptualized by the Minnesota Multiphasic Personality 
Inventory–2–Restructured Form (MMPI–2–RF; Ben-Porath & Tellegen, 2008; 
Tellegen & Ben-Porath, 2008).
 We used the NEO–PI–R in the current investigation because it is the most 
widely used and researched measure of the FFM (Costa & Widiger, 2002). The 
Minnesota Multiphasic Personality Inventory –2 (MMPI–2 Butcher et al., 2001) 
has long been the most commonly used measure for the clinical assessment of 
psychiatric symptoms and personality characteristics worldwide (Butcher, 
2005; Camara, Nathan, & Puente, 2000).The MMPI–2 as such provides the 
opportunity to link the FFM (as conceptualized by the NEO–PI–R) to a broad 
and well accepted measure of psychopathology and maladaptive personality 
traits and behavioral tendencies (e.g., Greene, 2010). Moreover, the latest 
version of the MMPI–2, the MMPI–2–RF, now contains Higher Order (H–O) 
scales based on the Restructured Clinical (RC) scales (Tellegen et al., 2003) that 
resemble the higher-order factors found among common mental disorders 
(Krueger, 1999; 2005; Krueger, et al., 2001; Markon, 2010; Van der Heijden, 
Egger, Rossi, & Derksen, 2012). Thus, these H–O scales provide an excellent 
opportunity to study relations between normal personality and higher order 
dimensions of psychopathology.
 The current study adds to the existing research on personality and psy-
chopathology in several ways. First, we tested the robustness of findings (as 
suggested by Kotov et al., 2010) in a combined dataset of patients (N = 472) with 
a broad range of psychiatric disorders and non-patients (N = 323). Secondly, 
the domains from the FFM are clearly not orthogonal dimensions (e.g., 
Digman, 1997; De Young, 2006; Markon et al., 2005), reason why it is important 
to correct for the inter-correlations of the FFM domains in their relations to 
external measures. Therefore, regression analyses are used to specifically 
investigate how much variance in the MMPI–2–RF scales (i.e., RC scales and 
H–O scales) can be predicted by means of the NEO–PI–R.
Psychopathology conceptualized by the MMPI–2–RF 
The MMPI–2–RF is shorter than the MMPI–2 (338 vs. 567 items) and no longer 
contains the traditional Clinical and Content scales. Instead, the MMPI–2 RC 
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scales (Tellegen et al., 2003) form the core of the MMPI–2–RF. The RC scales 
were developed to address some of the interpretive challenges of the MMPI–2 
Clinical scales (e.g., their high inter-correlations due to item overlap and 
general distress variance) and were developed to measure the core elements of 
the Clinical scales. No RC scales were developed for Clinical scales 5 and 0, as 
they are not direct measures of psychopathology. Table 1 presents the H–O 
scales and the RC scales; their abbreviations and a brief interpretation (cf. 
Ben-Porath & Tellegen, 2008).
Table 1   Abbreviations, names, number of items and interpretation for 
MMPI–2–RF scales 
Scale Items Interpretation 
EID Emotional/ 
Internalizing 
Dysfunction
41 Demoralization, low positive emotions and 
negative emotional experiences. 
THD Thought Dysfunction 26 Symptoms associated with disordered thinking.
BXD Behavioral/ 
Externalizing 
Dysfunction
23 A broad range of behaviors and difficulties 
associated with under-controlled behavior.
RCd Demoralization 24 Overall emotional discomfort; general 
unhappiness; dissatisfaction; hopelessness self-
doubt; inefficacy.
RC1 Somatic Complaints 27 Excessive pre-occupation with bodily concerns; 
diffuse somatic complaints.
RC2 Low Positive 
Emotions
17 Lack of positive emotional engagement; increased 
risk for depression; passive social withdrawal; 
insecurity
RC3 Cynicism 15 Other-referential belief about untrustworthiness.
RC4 Antisocial Behavior 22 Antisocial behaviors and related family conflict
RC6 Ideas of Persecution 17 Self-referential paranoid ideation; paranoid 
thinking
RC7 Dysfunctional 
Negative Emotions
24 Negative emotions including fear, anxiety,  
and anger
RC8 Aberrant Experiences 18 Bizarre perceptual experiences/hallucinations 
and non-persecutory delusional beliefs
RC9 Hypomanic 
Activation
28 Grandiose self-view; general excitation; 
aggression, sensation-seeking; hypomania.
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Factor analysis of the RC scales revealed three underlying dimensions representing 
Emotional/ Internalizing Dysfunction (EID), Behavioral/Externalizing Dysfunction 
(BXD), and Thought Dysfunction (THD) (Tellegen & Ben-Porath, 2008). The 
internalizing or EID scale was based mainly on the items from Demoralization 
(RCd), Low Positive Emotions (RC2), and Dysfunctional Negative Emotions 
(RC7); the externalizing or BXD scale was based on items from Antisocial 
Behavior (RC4) and Hypomanic Activation (RC9); and the thought dysfunction 
scale or THD was based on items from the Ideas of Persecution (RC6) and Aberrant 
Experiences (RC8) scales. Clearly, these H–O scales conceptually resemble the 
higher-order factors found among common mental disorders (Krueger, 1999; 
2005; Krueger, et al., 2001; Markon, 2010; Van der Heijden et al., 2012). 
 A considerable number of validity studies have been reported on the 
MMPI–2–RF scales (e.g., Ben-Porath, 2012), and on the RC scales in particular 
(for example, Arbisi, Sellbom, & Ben-Porath, 2008; Forbey & Ben-Porath, 2008; 
Handel & Archer, 2008; Sellbom & Ben-Porath, 2005; Simms, Casillas, Clark, 
Watson, & Doebbeling, 2005). Generally, the psychometric properties of the RC 
scales are considered to be good (Simms et al., 2005). Particularly interesting is 
a study by Sellbom et al. (2008a) who also related the RC scales to the FFM 
(using the NEO–PI–R). They calculated zero-order correlations between both 
measures in a psychiatric sample (N = 271) and confirmed the higher order 
structure in the RC scales as proposed in the MMPI–2–RF manual (Ben-Porath 
& Tellegen, 2008). In line with the developments in DSM–5, the current study 
used a dimensional approach by including non-patients to investigate whether 
the relations between personality and psychopathology are stable across samples. 
In addition, to correct for FFM inter-correlations, we also performed a regression 
analysis.
Hypotheses for the current investigation
First of all, we specified the following expected relations between the FFM 
domains and the H–O scales and RC scales. We hypothesized neuroticism 
would be strongly related to the Internalizing/Emotional Dysfunction (EID) 
scale and to RCd (demoralization) and RC7 (Dysfunctional Negative Emotions) 
(Fanous et al., 2002; Griffith et al., 2011; Hettema et al., 2006; Markon, Krueger, 
Bouchard & Gottesman, 2002). Kotov et al. (2010) found that neuroticism 
showed strong links with psychopathology. All disorders (except SUD and 
specific phobia) showed very large effect sizes. In terms of relations with 
the MMPI–2, Quirk et al. (2003) found that neuroticism was primarily linked 
to Scale 7 (Psychastenia, r = .77), Scale 8 (Schizophrenia, r = .70), Scale 4 
(Psychopathic Deviance, r = .65) Scale 2 (Depression, r = .64), Scale 6 (Paranoia, 
r = .58) and Scale 1 (Hypochondriasis, r = .53). Sellbom et al. (2008a) showed 
70
Chapter 4
that neuroticism was primarily linked to RCd (Demoralization) and RC7 
(Dysfunctional Negative Emotions) and to a lesser degree (i.e., medium effect 
size) to RC2 (Low Positive Emotions) and RC3 (Cynicism). Based on these 
findings and Tellegen’s (1985) model of mood and affect (see also Watson, 2005; 
Watson, Clark & Carey, 1988) we expected medium correlations for neuroticism 
with RC2 (Low Positive Emotions). In addition, we expected medium 
correlations with RC1 (Somatic Complaints; cf. Krueger, Chentsova- Dutton, 
Markon, Goldberg, & Ormel, 2003) and with RC scales representing psychotic 
content [e.g., RC6 (Ideas of Persecution) and RC8 (Aberrant Expierences)]. 
Finally, we expected small correlations for neuroticism with externalizing 
behaviors [i.e., RC4 (Antisocial Behavior) and RC9 (Hypomanic Activation)].
 For extraversion, we expected medium negative relations with EID 
(Internalizing/ Emotional Dysfunction), strong negative relations with RC2 
(Low Positive Emotions; Watson et al., 1988) and small negative relations with 
the other RC scales. Kotov et al. (2010) found overall negative relations for 
extraversion with psychopathology, though effect sizes were not as high in 
magnitude as for neuroticism. Dysthymic disorder and social phobia showed 
the largest effect sizes. In relation with the MMPI–2, extraversion only showed 
a strong negative relation (i.e., r = -.57) with Scale 2 (Depression) (Quirk et al., 
2003). Sellbom et al. (2008a) only found a strong negative (i.e., r = -.55) correlation 
between extraversion and RC2 (Low Positive Emotions). 
 We didn’t expect openness to show any meaningful relationship with the 
H–O scales or RC scales. Some researchers found positive relations between 
openness and schizotypy (Ross, Lutz & Bailley, 2004), between openness and 
bipolar disorder (Tackett, Quilty, Sellbom, Rector, & Bagby, 2008), between 
openness’ facets and schizotypal personality disorder (Trull, Widiger & Burr, 
2001) and between openness and SUD and major depression (Trull & Sher, 
1994). In addition, Piedmont, Sherman, Sherman, Dy-Liacco, and Williams 
(2009) illustrated maladaptive aspects of extreme high and low scores on 
openness. At the same time, others failed to find any relation between openness 
and oddity (Watson, Clark, & Chmielewski, 2008). Moreover, meta-analyses 
suggest that the openness dimension is generally not related to clinical 
syndromes or personality disorders (Kotov et al., 2010; Malouff et al., 2005; 
Samuel & Widiger, 2008; Saulsman & Page, 2004). In relation to the MMPI–2, 
Quirk et al. (2003) didn’t find any meaningful relation between openness and 
the Clinical scales. Similarly, Egger et al. (2003) didn’t find any meaningful 
relation between openess and Psychopathology–5 (PSY–5; Harkness, MCNulty 
& Ben-Porath, 1994) scale Psychoticism. 
 We expected agreeableness to have a medium negative association with 
BXD (Behavioral/ Externalzing Dysfunction) (Ruiz et al., 2008; Saulsman & 
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Page, 2004). On the individual scale level, we expected it to correlate stronger 
with RC9 (Hypomanic Activation) than with RC4 (Antisocial behavior). In 
addition, we expected Agreeableness to show a medium positive correlation 
with RC3 (Cynicism) (cf. Sellbom et al., 2008a and Ingram, Kelso & McCord, 
2011). In relation to the MMPI–2, Quirk et al. (2003) found medium correlations 
for agreeableness with Scale 4 (Psychopathic deviance), Scale 7 (Psychastenia), 
Scale 8 (Schizophrenia) and Scale 9 (Hypomania). 
 We hypothesized conscientiousness would show a small negative relation 
with EID (Emotional/Internalizing Dysfunction) and THD (Thought Dysfunction) 
and a medium negative relation with BXD (Behavioral/Externalizing Dysfunction), 
in line with Kotov et al. (2010) who found that all diagnostic groups in their 
study scored low on conscientiousness. Contrary to agreeableness, on the 
individual scale level we expected conscientiousness to be stronger related to 
RC4 (Antisocial behavior) than to RC9 (Hypomanic Actication) (cf. Sellbom et 
al., 2008a). Hypotheses for the externalizing disorders were based on findings 
in meta-analyses by Ruiz et al. (2008) and Saulsman and Page (2004) and studies 
by Lynam, Leukefeld, and Clayton (2003) and Walton and Roberts (2004). 
 Secondly, we expected most of the variance in the H–O scales and RC 
scales is explained by neuroticism. Digman (1997) identified two higher-order 
dimensions underlying the Big Five dimensions of personality in 14 studies 
(5 with children and adolescents and 9 with adults) using explorative as well 
as confirmatory factor analysis. The first factor was defined by agreeableness, 
conscientiousness, and (reversed) neuroticism and the other by extraversion 
and intellect (openness). The first factor was primarily defined by neuroticism, 
the second factor was primarily defined by extraversion. De Young (2006) 
found similar results in a large study with self-report and ratings of three 
additional informants on the Big Five Inventory (BFI; John, Donahue & Kentle, 
1991). Moreover, Markon et al. (2005) replicated these higher-order factors in a 
combined hierarchical factor-analysis with models of normal and abnormal 
personality inventories [NEO–PI–R and BFI and Eysenck Personality Questionnaire- 
Revised (EPQ–R; Eysenck & Eysenck, 1975), Schedule for Nonadaptive and 
Adaptive Personality (SNAP; Clark, 1993), respectively]. Thus, we hypothesized 
that neuroticism is mainly accountable for the total variance explained by the 
FFM in the H–O scales and RC scales. More specific, we hypothesized that 
extraversion, conscientiousness, agreeableness and openness together could 
not add significantly (and substantially, i.e., a medium effect) in the prediction 
of the H–O scales and RC scales above the explained variance by neuroticism 
alone. 
 Thirdly, we hypothesized that relations between the FFM and the MMPI–2–RF 
scales would be equal in the patient and the non-patient subsample. For 
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example, O’Connor (2002) demonstrated that personality structure is essentially 
the same in patient and non-patient samples. In addition, normal and abnormal 
personality are strongly related (Markon, et al., 2002). Therefore, we expected 
relations between personality and psychopathology would be equal in patients 
and non-patients. At the same time, we did expect differences in mean scores 
between patients and non-patients on both measures.
Method
Participants
The sample consists of 472 Dutch patients and 323 Belgium participants from 
Flanders, the Dutch-speaking part of Belgium. The subsample of Dutch 
patients consisted of 249 men and 223 women, with an average age of 36.8 
years (SD = 11.93; range 18-66). This sample contains 289 inpatients and 183 
outpatients. The inpatients group showed a variety of psychiatric problems 
(e.g., substance abuse, psychotic disorders, mood disorders, anxiety disorders 
and personality disorders). The outpatient group belonged to three mental 
health centers; one psychiatric polyclinic, one psychiatric day-care center (both 
with treatment periods of approximately 1-2 years) and a mental health private 
practice. A part of the patient sample (n = 391) had previously been included in 
research by Egger et al. (2003). The Belgium participants (144 men and 179 
women) had an average age of 28.8 years (SD = 11.33; range 18-82). These data 
were collected in the general population by undergraduate psychology 
students in return for course credit. All participants volunteered their 
participation and signed informed consent. In this non-patient sample only 
participants that had never received psychological treatment were included. 
The total sample with a variety of patients and non-patients was chosen for the 
current study to represent a broad spectrum of psychological and psychiatric 
problems including internalizing problems, antisocial behaviors, substance 
abuse disorders, and psychotic symptoms as well as participants without 
evident psychopathology.
Instruments
NEO–PI–R. The Dutch language version of the NEO–PI–R was translated by 
Hoekstra, Ormel and De Fruyt (1996) and has its own normative sample (N = 
682). The structure of the Dutch language version of the NEO–PI–R has strong 
resemblance with the U.S. normative sample structure, with the exception of 
two minor deviations for facets N5 (Impulsiveness) and E3 (Assertiveness). E3 
primarily (negatively) loads on N and N5 on E in the Dutch language version. 
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Reliability coefficients for the domain scales vary from .86 (Openness) to .92 
(Neuroticism). As for the facet scales, Cronbach’s alpha produced values of .70 
to .80, with O6 (Values) and A6 (Tendermindedness) being the exception with 
Cronbach’s alphas of .57 and .58. Cronbach’s alphas for the Dutch version are 
comparable with those for the U.S. version ranging from .86 (Agreeableness) to 
.92 (Neuroticism) for the domain scales and from .56 (A6) to .81 (N3) for the 
facet scales. 
 MMPI–2–RF. There is no commercial Dutch Language version of the 
MMPI–2 –RF available yet. Therefore, scores on the RC scales and H–O scales 
were computed from administration of the MMPI–2 booklet. Tellegen and 
Ben-Porath (2008) and Van der Heijden, Egger and Derksen (2010) confirmed 
comparability of scores derived from both booklets. The Dutch-Flemish 
adaptation of the MMPI–2 is developed by Derksen, De Mey, Sloore, and 
Hellenbosch (1993). Translation occurred following the international rules for 
translation (Butcher, 1996). With a total of 1244 subjects the Dutch MMPI–2 has 
its own representative normative database. Moreover, the Dutch norms 
corresponded highly with the norms of the U.S. version of the MMPI–2 
(Derksen & De Mey, 1992; Sloore, Derksen, DeMey & Hellenbosch, 1996; Van 
der Heijden et al., 2008). Cronbach’s alphas for the H–O scales in the Dutch 
normative sample are .85, .64 and .69 for EID, THD and BXD, respectively. 
Internal consistency coefficients for the RC scales vary from .55 (RC6) to .87 
(RCd) in the normative sample (Van der Heijden et al., 2008). Internal 
consistencies for the RC scales in the Dutch normative sample (M Cronbach’s 
alpha = .71) are slightly lower than those reported in the U.S. RC-scale 
monograph (M Cronbach’s alpha = .79) (Tellegen et al., 2003; Van der Heijden et 
al., 2008). Test-retest reliability coefficients (with an 18-week interval, N =145) 
for the H–O scales are .87; .71 and .81for EID, THD and BXD respectively. 
Test-retest reliability coefficients for the RC scales range from .67 (RC6) to .88 
(RC7) (M r = .78). The factor structure of the Dutch language version of the 
MMPI–2 is comparable with the U.S. version (Derksen, DeMey, Sloore & 
Hellenbosch, 2006; Van der Heijden et al., 2008).
Procedure and analyses
The instruments were administered in accordance with the described 
procedures in the manuals. MMPI–2–RF profiles met the following inclusion 
criteria: Cannot Say raw scores < 30, VRIN-r and TRIN-r T score ≤ 80, Fp-r T 
score < 100 and L-r ≤ 80 (Ben-Porath & Tellegen, 2008). First of all, we calculated 
mean raw scores on the NEO–PI–R domains [as no T-scores are available for 
the Dutch language version (Hoekstra et al., 1996)] and mean T-scores for the 
RC scales in both subsamples (e.g., non-patients and patients). We used 
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uncorrected raw scores in the further analyses. Then, internal consistency 
coefficients (Cronbach’s alpha) and Average Inter-item Correlations (AIC’s) 
were calculated for the NEO–PI–R domain and facet scales and for the H–O 
scales and RC scales. In addition, we calculated the inter-correlations for the 
NEO–PI–R domains and the RC scales. 
 After that, zero order correlations were calculated for the NEO–PI–R 
domains and facet scales and the MMPI–2–RF H–O scales and RC scales. 
Correlations that reached at least a medium effect size (e.g., r ≥ .30; Cohen, 
1988) were interpreted because of the possibility of artificially inflated 
correlations due to shared method variance between the two self report 
measures. Subgroup analyses were performed to investigate if relationships 
between the two measures were equal in the patient and non-patient sample. 
We calculated Fisher’s Z to test the differences (two-sided) in correlations 
between both measures in the two subsamples. Cohen’s q was calculated as 
effect size for these comparisons. Cohen’s q for two independent correlations 
r1versus r2 is defined as q = Z1 – Z2, where Z = .5[ln(1 + r) – ln(1 – r)]. Values of 
.10 are considered small, values of .30 are considered medium, and values of 
.50 are considered to be large (Cohen, 1992).
 Finally, we performed a regression analysis to investigate how much 
variance in the MMPI–2–RF scales can be predicted by the FFM. We performed 
this analysis in two steps. First, we looked at the relations between the NEO–
PI–R domains and the H–O scales. Then, we focused on the relations between 
the NEO–PI–R domains and the RC scales in a separate analysis. We analyzed 
patients and non-patients in a single analysis, but treated them as separate 
groups, using multigroup multivariate regression analysis in LISREL (Jöreskog 
& Sörbom, 1993). In the regression analyses we assumed that the relationships 
between the NEO–PI–R domains and the MMPI–2–RF scales were the same 
for patients and non-patients. If these assumptions hold, then the model was 
not rejected and the regression weights were the same for both groups. If they 
didn’t hold, the model was rejected (because there was an interaction). To find 
out where the interaction was (i.e., which relationship is different between the 
patients and non-patients) we used modification indices (i.e., MI > 3.84). 
 We used the Root Mean Square Error of Approximation (RMSEA) and the 
ratio of Chi-square to the degrees of freedom (χ²/df) as indications of model fit. 
A small χ²/df ratio can be seen as an indication of a better fit. The RMSEA is a 
common measure of fit because this index is corrected for the complexity of 
the models (Byrne, 1998). As a rule of thumb, RMSEA ≥ .10 is considered an 
indication of an unacceptably poor fit, whereas RMSEA ≤ .08 is considered 
acceptable to good (Browne & Cudeck, 1993; Chen, Curran, Bollen, Kirby, & 
Paxton, 2008; Hu & Bentler, 1999; Kline, 2005). 
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 We considered the explained variances (R²) and their effect size f ² = R² / 
1- R² [for this effect size .02 is considered small, .15 is considered medium and 
.35 is considered as large (Cohen, 1992)] for two models. First, we looked at the 
explained variance in the H–O scales and the RC scales by neuroticism alone 
and then we compared this with the explained variance in the H–O scales and 
RC scales by all FFM domains together. We calculated ΔR² and we tested its 
significance with an F-test. We calculated ΔF as follows: (ΔR²/kBlock2) / [(1- R²Block 
1+2)/(n- kBlock 1+2-1)] with n = sample size and k = number of predictors. 
Results
Mean scores on both measures in two subsamples
Table 2 presents the mean raw scores on the NEO–PI–R domains and the mean 
T-scores on the MMPI–2–RF H–O scales and RC scales. As Table 2 indicates, 
mean raw scores on the NEO–PI–R domains differed significantly for all 
domains. The difference in the score on Agreeableness for both subsamples 
showed a small effect size (i.e., Cohen’s d = -.17; Cohen, 1992). Differences for 
the other domain scores showed medium effect sizes (i.e., .50 < Cohen’s d < .80). 
The mean T-score on the RC scales in the non-patient sample was 53.81 whereas 
in the patient sample this was 62.77. As Table 2 shows, all differences in T-scores 
for H–O scales and RC scales between both subsamples were statistically 
significant, except for RC3 (Cynicism) and RC9 (Hypomanic Activation). Differences 
for EID (Emotional/Internalizing Dysfunction), RCd (Demoralization), RC2 
(Low Positive Emotions), RC7 (Dysfunctional Negative Emotions) and RC8 
(Aberrant Experiences) showed large effect sizes. The other differences on the 
MMPI–2–RF scales showed medium effect sizes, except for BXD (Behavioral/
Externalizing Dysfunction).
Internal consistency coefficients and inter-correlations
The internal consistency of the NEO–PI–R domains varied from .86 for 
agreeableness to .94 for neuroticism (M Cronbach’s alpha= .89) in the patient 
sample and from .86 for agreeableness to .93 for neuroticism (M Cronbach’s 
alpha = .90) in the non-patient sample. The AIC’s varied from .11 for 
agreeableness to .23 and from .12 for agreeableness to .22 for neuroticism in the 
patient and non- patient subsamples, respectively. In the patient sample, the 
Cronbach’s alphas for the facet scales varied from .51 for A6 (Tenderminded-
ness) to .84 for N1 (Anxiety) and N6 (Vulnerability), with an average of .71. In 
this sample, 18 of the 30 facet scales showed alphas > .70; which can be 
considered as a reasonable criterion for internal consistency (Nunnally, 1978; 
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Streiner, 2003). AIC’s varied from .13 for O6 (Values) to .40 for N6 (Vulnerability). 
In the non-patient sample, the Cronbach’s alphas for the facet scales varied 
from .66 for A1 (Trust) to .85 for E3 (Assertiveness), with an average of .75. 
Moreover, 22 of the 30 facet scales showed alphas > .70. Here, AIC’s varied 
from .18 for O6 (Values) to .42 for E3 (Assertiveness). 
 Cronbach’s alpha for the H–O scales varied from .82 for BXD to .92 for EID 
in the patient sample (M Cronbach’s alpha = .86) and from .64 for THD to .89 
for EID (M Cronbach’s alpha = .76) in the non-patients sample. AIC’s varied 
from .17 for BXD to .21 for EID and from .06 for THD to .16 for EID in the 
patient and non-patient subsample, respectively. Cronbach’s alpha for the RC 
scales varied from .74 (RC; Low Positive Emotions) to .92 (RCd; Demoralization) 
Table 2   Mean scores on NEO–PI–R domains, H–O scales and RC scales  
patient (N = 472) non-patient (N = 323)
M SD M SD p d
Neuroticism 160.63 25.98 140.22 25.60 .00 -.79
Extraversion 142.87 20.95 155.07 22.31 .00 .56
Openness 154.13 18.98 164.85 21.92 .00 .52
Altruism 166.91 17.19 163.89 17.65 .02 -.17
Conscientiousness 147.77 21.22 158.84 21.64 .00 .52
EID 70.08 13.42 55.66 11.96 .00 -1.13
THD 62.98 17.32 52.76 11.34 .00 -.70
BXD 60.12 14.38 55.46 11.91 .00 -.35
RCd (dem) 71.23 12.38 56.22 11.45 .00 -1.26
RC1 (som) 61.93 14.51 52.14 11.02 .00 -.76
RC2 (lpe) 64.00 14.22 53.16 11.06 .00 -.85
RC3(cyn) 53.54 12.20 51.99 10.68 .07 -.14
RC4 (asb) 66.57 14.88 56.64 12.04 .00 -.73
RC6 (per) 62.75 16.94 52.95 10.59 .00 -.69
RC7 (dne) 65.92 15.51 53.84 10.77 .00 -.91
RC8 (abx) 64.58 14.33 53.30 10.97 .00 -.88
RC9 (hpm) 54.41 13.52 54.08 11.95 .73 -.03
Note. Mean scores on NEO–PI–R domains are raw scores; mean scores on RC scales 
are T-scores. d = Cohen’s d
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(M Cronbach’s alpha = .81) in the patient sample and from .53 (RC6; Ideas of 
Persecution) to .88 (RCd; Demoralization) (M Cronbach’s alpha = .73) in the 
non-patient sample. Average inter-item correlations (AIC) for the RC scales 
varied from .12 for RC9 to .32 for RCd in the patient sample and from .07 for 
RC6 to .23 for RCd in the non-patient sample. 
 We calculated inter-correlations among NEO–PI–R domains. The average 
inter-correlation in the total sample was r = .22, with 4 correlations reaching a 
medium effect size (e.g., neuroticism – extraversion, neuroticism – conscien-
tiousness, extraversion – openness, extraversion – conscientiousness). We 
compared these inter-correlations for both subsamples. For 4 out of these 10 
comparisons the difference in inter-correlations for both subsamples (i.e., 
patient and non-patient) were statistically significant (2.15 < |Z| < 3.49; p < .05) 
but effect sizes were small (i.e., .16 < |Cohen’s q| < .25). 
 The mean correlation between all RC scales in the total sample was .40. 
From 36 RC scale inter-correlations, 10 (28 %) showed a large effect (i.e., r ≥ .50) 
and 16 inter-correlations (44%) showed a medium effect size (i.e., .30 ≤ r < .50). 
In the patient sample, the average inter-item correlation was .37, with 9 (25%) 
inter-correlations showing a large effect and 16 inter-correlations showing a 
medium effect. In the non-patient subsample this mean inter-correlation was 
.33. Here, only 5 (14%) inter-correlations showed a large effect and 20 inter-
correlations (56%) showed a medium effect. For 7 inter-correlations we found 
statistically significant differences (i.e., 2.25 < |Z| < 3.59) in both subsamples 
but effect sizes for all these differences in (inter-) correlations were small (i.e., 
.16 < |Cohen’s q| < .26). 
Bivariate correlations between both measures
Table 3 presents correlations for the NEO–PI–R domain and facet scales and 
the H–O and RC scales. As hypothesized, neuroticism showed a strong 
correlation (r = .79) with EID (Emotional/Internalizing Dysfunction), RCd 
(Demoralization; r = .77) and RC7 (Dysfunctional Negative Emotions; r = .74). 
Contrary to our hypotheses, neuroticism also showed a strong correlation 
with RC2 (Low Positive Emotions; r = .58) and RC1 (Somatic Complaints; r = 
.50). However, in line with our expectations, neuroticism was stronger related 
to RC7 than to RC2 (Z = -5.73; p < .01; Cohen’s q = .23) whereas extraversion had 
a stronger (negative) relation to RC2 than to RC7 (r = -.66 vs. r = -.43; Z = 6.62; p 
< .01; Cohen’s q = .33). Further relations between neuroticism and the MMPI–2–
RF scales were as hypothesized. 
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Chapter 4
Extraversion showed a strong negative relation with EID (Emotional/Internalizing 
Dysfunction) although this relation was less strong than for neuroticism with 
EID (r = -.58 vs. r = .79; Z = -5.73; p < .01; Cohen’s q = .23). Contrary to neuroticism, 
extraversion was stronger (negatively) related to RC2 (Low Positive Emotions) 
than to RC7 (Dysfunctional Negative Emotions) (r = -.66 vs. r = -.43; Z = 6.62; 
Cohen’s q = .33). In addition, extraversion showed a small negative relation 
with THD (Thought Dysfunction) and a small positive relation with BXD 
(Behavioral/Externalizing Behavior). The small relation with BXD was 
explained by the medium correlation of extraversion with RC9 (Hypomanic 
Activation), as extraversion did not show any association with RC4 (Antisocial 
Behavior). Contrary to our hypotheses it showed medium (instead of small) 
negative relations with RCd (Demoralization), RC1 (Somatic Complaints), RC7 
(Dysfunctional Negative Emotions). 
 As hypothesized, openness (and all of its facets) didn’t show any medium 
association with the MMPI–2–RF scales. Openness only showed small negative 
relations with internalizing disorders (e.g., EID, RCd, RC2 and RC7). Relations 
for agreeableness with the H–O scales and RC scales were as expected. 
Agreeableness showed a medium negative relation with BXD (Behavioral/
Externalizing Dysfunction) and a stronger negative association with RC9 
(Hypomanic Activation) than with RC4 (Antisocial Behavior) (r = -.48 vs. r = 
-.32; Z = -3.81; p < .01; Cohen’s q = .19). As expected, for conscientiousness the 
opposite was true. Conscientiousness showed a small negative correlation 
with BXD, but it showed a stronger relation with RC4 than with RC9 (r = -.36 
vs. r = -.09 respectively, Z = -5.71; p < .01; Cohen’s q = .29). Interestingly, 
agreeableness and conscientiousness showed equal correlations with RC4 (i.e., 
r = -.36 and r = -.32 respectively, Z = -.90; p > .05).
 We analyzed differences in correlations between NEO–PI–R and MMPI–2–
RF scales for both subgroups. In Table 3, correlations between both measures 
that differed significantly in both subsamples are underlined. As shown in 
Table 3, 29 of 420 (35 x 12) differences in correlation between both measures for 
patients and non-patients (i.e., 7%) reached a level of statistical significance 
(1.99 < |Z| < 3.96; p < .05) in both subsamples but none of these differences 
reached an even medium effect sizes (i.e., .14 < |Cohen’s q| < .29).
Regression analyses 
Figure 1 presents the path diagram of the regression model with five personality 
factors as predictors and three higher-order dimensions of psychopathology 
as criteria. This adjusted model (after introduction of the interaction effects) 
exemplified the following goodness of fit indices: χ² (12) = 14.95 (p = .24) and 
RMSEA= .03. Table 4 presents the Within Group Standardized Solution for 
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patients and non-patients. The unique explained variance of a variable is equal 
to its squared effect. Neuroticism explained between 38% and 45% of the 
variance in Emotional Internalizing Dysfunction (EID) in the non-patient and 
patient group, respectively. The effect of neuroticism on EID can be considered 
a large effect (f² = .62 and f² = .81, respectively). In addition, neuroticism 
explained between 6% and 9% of the variance in Thought Dysfunction, which 
can be considered as a small effect (i.e., f²= .07 and f ² = .10, respectively).
Extraversion has a small effect on EID in both samples (i.e., R² = .05; f² = .05 and 
R² =.08; f²= .09 in the patient and non-patient sample respectively), a small 
effect on Behavioral Externalizing Dysfunction (BXD; R² =.09; f²= .09) in the 
patient sample and a medium effect on BXD in the non-patient sample (R² =.15; 
f² = .17). Agreeableness displayed a large effect on BXD in the patient sample 
and a medium effect in the non-patient sample (R² =.19; f² = .23 and R² =.12; f² = 
.14, respectively). Conscientiousness demonstrated a small effect on BXD in 
both subsamples (R² =.04; f²= .04 and R² =.05; f² = .05 for the patient and non- 
patient subsamples respectively). Openness showed no effect at all.
Figure 1   Path diagram of the regression model for the H–O scales on FFM 
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 Figure 2 presents the path diagram of the regression model with five 
personality factors as predictors and nine RC scales as criteria. The adjusted 
model demonstrated a good fit with χ² (43) = 59.85 (p = .05) and RMSEA = .03. 
Table 5 presents the within group standardized solutions for patients and 
non-patients in the prediction of the RC scales (with the FFM as criteria). 
Differences in estimates between patients and non-patients were found for 
neuroticism and RC7 and for neuroticism and RC6. As table 5 shows, 
neuroticism has a large effect on RC7 (Dysfunctional Negative Emotions; R² 
=.46; f² = .85 in the patient sample) and RCd (Demoralization; R² =.36; f² = .56 in 
the patient sample) Extraversion contributes to the prediction of RC2 (Low 
Positive Emotions; R² =.21; f² = .27 in the patient sample) and RC9 (Hypomanic 
Activation; R² =.19; f² = .23 in the patient sample). Agreeableness has a medium 
effect on RC9 (Hypomanic Activation; R² =.16; f² = .19 in the patient sample). 
Conscientiousness only adds in the prediction of Antisocial Behavior (R² =.06; 
f² = .06 in the patient sample). Openness has a small effect on RC3 (Cynicism; 
R² =.03; f² = .03 in the patient sample).
 In the final part of the regression analyses we tested the hypothesis that 
extraversion, openness, agreeableness and conscientiousness would not add 
substantial variance in the prediction of psychopathology in both samples. 
Tables 6 and 7 present the explained variance in the H–O scales and the RC 
scales respectively that was predicted by both models. The first model 
contained only one predictor (i.e., neuroticism), the second model consisted 
of all FFM domains. As Table 6 shows, our hypothesis holds for EID and 
THD, but not for BXD. At the lower level, our hypothesis holds for RCd 
Table 4   Within Group Standardized Solutions for patients and non-patients  
EID THD BXD
Pt N-Pt Pt N-Pt Pt N-Pt
N .67 .62 .30 .25 .04 .05
E -.22 -.28 .05 .10 .30 .39
O -.03 .04 -.03 .05 .00 .00
A -.02 -.02 -.13 -.23 -.44 -.34
C .00 .01 .02 .03 -.19 -.23
Note. Estimates that differed significantly (p < .05) for patients and non-patients are underlined. 
The other estimates might also differ considerably, but this is the result of the standardization, 
before standardization the estimates are the same. Pt = patient sample (N = 472), N-Pt = non-patient 
sample (N = 323).
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(Demoralization), RC1 (Somatic Complaints), RC4 (Antisocial behavior) for 
patients, RC6 (Ideas of Persecution) for non-patients, for RC7 (Dysfunctional 
Negative Emotions) and RC8 (Aberrant Experiences). Low Positive Emotions 
(RC2) and Hypomanic Activation (RC9) are considerably better predicted by 
the entire FFM than by neuroticism alone. (ΔR was significant for the other RC 
scales too, but the effect was small. Because of the large sample size, small 
differences easily attain a level of statistical significance). For the other Based 
on the within group standardized solutions in Table 5, it is clear that extra - 
version adds in the prediction of RC2 (Low Positive Emotions) and agreeableness 
adds in the prediction of RC9 (Hypomanic Activation).
Figure 2   Path diagram of the regression model for 9 RC scales on the FFM 
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Discussion
We investigated relations between the FFM and (higher order) dimensions of 
psychopathology measured by the MMPI–2–RF. The results fitted very well 
with our hypotheses; the FFM domains relate to the MMPI–2–RF scales as was 
hypothesized and relationships between the FFM and the MMPI–2–RF scales 
were similar for patients and non-patients. Our hypothesis that the other 
domains could not explain additional variance in the MMPI–2–RF above 
neuroticism was not confirmed. Although neuroticism did explain the majority 
of variance in the internalizing and psychotic spectra, extraversion explained 
some additional variance in the internalizing disorders and agreeableness and 
conscientiousness explained additional variance in the externalizing disorders. 
 In line with Tellegen’s model of mood and affect (1985), and consistent 
with Clark’s (2005) insights in temperament dimensions that are common to 
various forms of psychopathology, in the current investigation, neuroticism is 
primarily related to RCd (Demoralization) and RC7 (Dysfunctional Negative 
Emotions) whereas extraversion is primarily related to RC2 (Low Positive 
Emotions). Neuroticism demonstrated a strong correlation with RC2, but in 
the regression analyses, neuroticism exemplified only a small effect on RC2. 
This suggests that the correlation between neuroticism and RC2 can be 
explained in part by its correlation with extraversion (i.e., r = .49 in the patient 
sample and r = .36 in the non-patient sample).
 As expected, openness and its facets didn’t show any meaningful relation 
with psychopathology in general (both in the patient and non-patient 
subsamples), neither with Thought Dysfunction. These results suggest that 
openness cannot be placed on a continuum with aberrant experiences or 
Thought Dysfunction. This is in line with research identifying dimensions 
underlying personality disorders (Widiger & Simonsen, 2005; Clark & Livesley, 
2002). When the domain unconventionality (or openness) is more narrowly 
defined as cognitive–perceptual aberrations (as the H–O scale Thought 
Dysfunction), these items typically load on negative affectivity (Austin & 
Deary, 2000; Clark et al., 1996; Larstone et al., 2002; Widiger & Simonsen, 2005). 
Although openness and its facets did not relate to any form of psychopathol-
ogy as measured by the MMPI–2–RF, there were significant differences in the 
altitude of scores on this dimension between patients and non-patients in our 
sample. A possible explanation for this finding is that the differences in 
openness are mediated by a difference in intelligence between both subsamples, 
as it is known that (crystallized) intelligence is related to openness to experience 
(e.g., Ashton, Lee, Philip & Jang, 2000). The non-patient subsample may have a 
higher average intelligence as they were recruited from the direct environment 
87
The MMPI–2–RF in relation to Costa and McCrae’s Five Factor Model of Personality
4
of students at the university. Unfortunately, we did not have access to IQ measures 
of the participants in our study. 
 As hypothesized, agreeableness showed the strongest correlation with 
RC9 [Hypomanic Activation; high scores on this scale refer to poor impulse 
control, aggression, mood instability, euphoria, excitability, sensation seeking 
and narcissistic personality features (Ben-Porath & Tellegen, 2008)] whereas 
within the externalizing spectrum conscientiousness was primarily related to 
RC4 (Antisocial behavior; high scores reflect rule breaking and irresponsible 
behavior). The regression analyses revealed the same picture. Agreeableness 
and conscientiousness together could be considered as a measure of 
disinhibition (cf. Markon et al., 2005). Based on these correlations one could 
speak of disagreeable and unconscientiously externalizing behaviors. The first 
may be characterized by an antagonistic interpersonal style, whereas the latter 
may be typified primarily by irresponsible and thoughtless behavior. These 
interpretations are consistent with findings at the facet level; straight 
forwardedness and compliance are the facets of agreeableness that are 
primarily related to the externalizing disorders while for conscientiousness 
the facets dutifulness and deliberation show the strongest relation to the 
externalizing disorders. 
 Conscientiousness showed a medium negative correlation with EID 
(Emotional/Internalizing Dysfunction) whereas we hypothesized this would 
be only a small correlation. Nonetheless, Kotov and colleagues (2010) (to their 
surprise, p. 810) found the same relation for conscientiousness to internalizing 
disorders. Conceptually, the relation between internalizing disorders and con-
scientiousness is not illogical. EID (Emotional/ Internalizing Dysfunction) is 
very similar to RCd (Demoralization; r = .94 in the current sample). The 
construct of demoralization involves at least two dimensions: distress and 
subjective incompetence to deal with the distress (De Figuerido, 1993, 2007; 
Tellegen et al., 2003). This self-perceived incompetence to meet challenges can 
lower a person’s self-esteem and may lead to a sense of alienation, existential 
distress and intensifies the state of Demoralization (Griffith & Gaby, 2005). 
This is frequently the case with psychiatric patients and explains how 
demoralization is believed to underpin most mental syndromes (Dohrenwend, 
Shrout, Egri, & Mendelsohn, 1980), but not a specific disorder. Conscientious-
ness facet C1 (competence) demonstrated the strongest negative relation with 
EID. Moreover, in the regression analyses, the effect of conscientiousness on 
the internalizing disorders was small, suggesting that conscientiousness is 
related to the internalizing disorders via its (strong) relation with neuroticism. 
 Overall, the regression analyses revealed a slightly different picture of the 
relationships between the FFM and psychopathology as measured by MMPI–2–RF 
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scales than the correlation analyses. In the regression analysis, neuroticism 
has a strong effect on RC7 (Dysfunctional Negative Emotions) but not on RC2 
(Low Positive emotions) whereas neuroticism showed strong correlations with 
both RC scales. Similarly, extraversion demonstrated a strong correlation with 
EID (Emotional/Internalizing Dysfunction) whereas in the regression analysis 
it exemplified only a small effect. Agreeableness and openness demonstrated 
roughly the same effects in both analyses. 
 Our second hypothesis was not confirmed. In the prediction of internalizing 
disorders, the other FFM domains could add a significant proportion of explained 
variance; however it is only a small effect, primarily caused by extraversion. 
Extraversion explained additional variance in Low Positive Emotions (i.e., RC2, 
depression), but not in Dysfunctional Negative Emotions or Demoralization, 
which is in accordance with Clark et al.’s model (1994) of temperament, personality 
and the mood and anxiety disorders. In the prediction of externalizing disorders 
the additional explained variance by the other factors was more impressive. 
Besides neuroticism, extraversion, conscientiousness and agreeableness could 
explain additional variance in Behavioral/Externalizing Dysfunction (BXD). 
In fact, neuroticism couldn’t explain hardly any variance in the externalizing 
disorders. Ruiz et al. (2008) found that within the externalizing disorders, 
neuroticism showed some relation with Substance Use Disorders (SUD) but far 
less with Antisocial Personality Disorders (APD) (consistent with high levels 
of mood and anxiety disturbance often reported in patients with SUD). The 
Behavioral Externalizing Dysfunction scale in the MMPI–2–RF contains 
relatively few items concerning substance abuse (Ben-Porath & Tellegen, 2008) 
and relatively more items about juvenile conduct problems, activation (i.e., 
excitation) and physically aggressive behavior. 
 In Big Two models of personality (Digman, 1997), neuroticism makes up a 
superordinate factor with agreeableness and conscientiousness. However, 
agreeableness and conscientiousness clearly show different relations with the 
externalizing disorders than neuroticism in the current study. Therefore, a Big 
Three conceptualization of personality with agreeableness and conscientiousness 
representing a separate factor disinhibition (cf. Eysenck, Clark) could demonstrate 
better validity in predicting higher order dimensions of psychopathology. 
Based on the correlation analysis at the facet level E5 (excitement seeking) is 
primarily responsible for the explained variance in the externalizing disorders 
by extraversion. Finally, the explained variance by the FFM of psychotic disorders 
was minimal.
 Concerning the third hypothesis, we did discover some statistical differences 
in the correlations between the FFM and the MMPI–2–RF, but all effect sizes 
were small. In the path analyses, three relations differed significantly between 
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both subsamples for the higher order domain analysis whereas only two 
relations differed significantly at the lower level (i.e., RC scales). However, in 
the path analyses we tested many equality constraints. Hence, some mis-
specifications could be expected by chance alone. Overall, we can conclude 
that relations between personality and psychopathology were equal in both 
samples, demonstrating the robustness of our findings.
Personality and psychopathology: theoretical implications
We mentioned three models of the possible relation of personality and psycho-
pathology as described by Krueger and Tackett (2003) and others (e.g., Clark et 
al., 1994; Shiner & Caspi, 2003; Watson & Clark, 1995; Widiger & Smith, 2008). 
Based on the correlation of .79 between neuroticism and Emotional/
Internalizing Dysfunction in both samples (60% explained variance in the 
patient sample) the question raises to what extent personality traits and psy-
chopathology (i.e., internalizing disorders) are really distinct conditions (e.g., 
Nigg, 2006). Some researchers state that neuroticism should be considered as a 
personality characteristic or temperament that is recognizable in early infancy 
and predisposes to several mood and anxiety disorders (Clark & Watson, 1999; 
Hettema et al., 2006; Mervielde, De Clercq, De Fruyt & Van Leeuwen, 2005; 
Rothbart & Posner, 2006). Hence, it is possible that definitions of personality 
and psychopathology do validly reflect the nature of each condition and that 
the relationships between them reflects a true state of nature (Jang, Wolf & 
Larstone, 2006). 
 Either way, from a psychometric point of view both concepts seem to be 
almost equal. Neuroticism (at least in the NEO–PI–R) has considerable overlap 
with the symptoms of depression and anxiety (e.g., Frick, 2004; Griffith et al., 
2010; Jang et al., 2004; Ormel, Rosmalen & Farmer, 2004). For example, 
‘Depression’ is one of the facets of neuroticism and ‘feelings of guilt and 
worthlessness’ is a diagnostic criterion for depressive episode in DSM–IV 
(APA, 1994). This suggests that neuroticism and internalizing disorders 
comprise the same spectrum. For example, neuroticism may itself be a form of 
depression (Widiger & Smith, 2008). However, Ormel et al. mention some other 
problematic features of neuroticism scales: (1) they lack a well defined 
time-frame (2) most items use vague qualifiers of frequency, intensity and 
duration and (3) the general import of the items is an invitation to complain 
(2004, p. 907). Based on a conceptual examination of the literature on 
neuroticism and psychopathology, Ormel and colleagues conclude that for 
this reason neuroticism cannot be considered an explanatory concept in the 
etiology of psychopathology: neuroticism seems to measure a person’s habitual 
level of distress. No wonder that it can predict the one’s level of distress at an 
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earlier or later point in time. Ormel and colleagues plead for a multidisci-
plinary approach to reveal the stable and mutable components of neuroticism. 
 Besides strong relations with the internalizing disorders, neuroticism also 
showed medium relations with psychotic content and small relations with the 
externalizing disorders. These findings support Watson, Kotov and Gamez 
(2006) who conclude that neuroticism could be considered as ‘a general 
predictor of the overall level of psychological functioning rather than a specific 
predictor of particular syndromes’ (p.13) (see also Lahey, 2009). As such, 
neuroticism shows much conceptual overlap with demoralization, which is 
also considered as a measure of nonspecific distress and general maladjustment 
(Sellbom, Ben-Porath & Bagby, 2008b). Moreover, Tellegen and colleagues 
(2003) consider demoralization as a ‘trait-like characteristic’ (p.13). The 
conceptual overlap is reflected in the current study by a strong correlation 
between neuroticism and demoralization and more important, also a large 
effect from the first on the latter in the regression analysis. 
Clinical implications of the current investigation
The FFM can explain about 60% in the internalizing disorders, 30% in 
externalizing disorders, and 10% in thought dysfunction. This indicates that 
the FFM has limited value in the assessment of (severe) clinical syndromes 
such as psychotic disorders. Obviously, the FFM is not intended to do so. Quirk 
et al., (2003) studied the incremental validity of the NEO–PI–R domain and 
facet scores over 28 selected MMPI–2 scale scores in the prediction of DSM–IV 
Axis I and Axis II classifications in a sample of 1342 substance abusers. They 
demonstrated that the NEO–PI–R domain scales could explain 1 to 3% 
additional variance in DSM–IV Axis I classifications and 2 to 3% for Axis II 
classifications beyond 28 MMPI–2 scales. In addition, the NEO–PI–R domains 
increased diagnostic classification an additional 2% to 6% beyond MMPI–2 
scale scores. These percentages are quit low and Quirk et al did not compare 
the NEO–PI–R with the MMPI–2–RF scales, which may have had some other 
results. The RC scales show some improvement in predicting DSM–IV classifi-
cations over the standard MMPI–2 scales (Simms et al., 2005; Van der Heijden, 
Egger, Rossi, Grundel  & Derksen, 2012). A more interesting approach would 
be to include measures of functional impairment. For example, Skodol et al. 
(2005) demonstrated that DSM–IV conceptualizations of personality disorders 
showed stronger relationships to impairment in functioning (in terms of social 
functioning, employment, and GAF ratings) than three- and five-factor models 
of personality. It could be expected that the same holds for the NEO–PI–R 
compared to the MMPI–2–RF scales in the prediction of functional impairment. 
 A possible limitation from the current research is that only two models of 
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psychopathology were used that were both derived via self-report. Correlations 
between both measures of psychopathology may thus be artificially inflated 
by single method variance. Nonetheless, self-report measures are often used 
in this type of studies and the NEO–PI–R and to the MMPI–2–RF are well 
validated psychological tests. In addition, the use of self-reports makes it 
possible to collect large databases to increase power. Another limitation might 
be that we did not consider the NEO–PI–R facet scores in the regression 
analyses as suggested for example by Kotov et al., (2010) and Krueger and 
Eaton (2010). Quirk and colleagues showed that the NEO–PI–R facet scores 
could explain more variance in psychopathology than the domain scores. At 
the same time, the facet scales may not be psychometrically optimal as they 
tend to demonstrate Cronbach’s alphas < .70 (Costa & McCrae, 1992; i.e., 12 of 
30 facet scales in the current sample). In addition, it is not sensible to enter all 
facet scores at once in the regression analysis because this would give too 
many relationships to predict considering the number of cases in our sample.
 Future research should further explain the concept of neuroticism and its 
relation to psychopathology. Long term longitudinal studies to evaluate the 
stability of neuroticism can help to differentiate the concept of neuroticism 
from the internalizing disorders. Additionally, an interesting direction for 
further research is the relation between (extreme scores on) openness and 
aberrant experiences or peculiarity as research on this topic reveals some 
contrasting results (e.g., Piedmont et al., 2009; Tackett et al., 2008; Watson et al., 
2008). The first step will be to thoroughly evaluate the psychometric properties 
of the concepts currently used to describe personality and psychopathology, 
thus addressing the ultimate challenge: to reveal structurally valid models of 
personality and psychopathology that can be linked to underlying etiologies 
and that show clinical utility. 
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5.  The MMPI–2–RF in relation to Cloninger’s psycho-
biological model of temperament and character
This study investigates the relationship between personality and psychopa-
thology by means of the Temperament and Character Inventory (TCI; Cloninger, 
Przybeck, Svrakic, & Wetzel, 1994) and the Minnesota Multhiphasic Personality 
Inventory–2–Restructured Form (MMPI–2–RF; Ben-Porath & Tellegen, 2008) in a 
combined dataset (N = 491) of patients with a broad range of psychiatric 
disorders (n = 286) and alcohol dependent patients (n = 205). We examined 
bivariate correlations between both measures and used path analysis to 
investigate how much variance in the MMPI–2–RF scales could be predicted 
by means of the TCI. The TCI dimensions relate to the MMPI–2–RF scales as 
was hypothesized and relationships between the TCI and the MMPI–2–RF 
scales were largely similar for psychiatric patients and alcohol dependent 
patients. Theoretical and clinical implications are considered.
Since the appearance of a uniform psychiatric nomenclature, a vast body of 
empirical research has emerged on the relation between personality and psy-
chopathology (Kotov, Gamez, Schmidt & Watson, 2010). Over 1,500 citations 
appeared on this topic from 1985 through 2005 (Clark, 2007). Most of these 
publications focus on relations between well-known, broadly accepted 
personality taxonomies such as the Big Three and Big Five factor models of 
personality and psychopathology (Kotov et al., 2010).  
 For a long time, personality was considered to be the underlying disposition 
from which psychiatric illnesses emerge (e.g., Kraepelin, 1921; Millon & Davis, 
1996). Recent approaches also stress the complexity of relationships between 
personality and psychopathology. For example, personality features may 
predispose an individual to depression. It can also be the other way around as 
the personality can be altered after one has experienced a depressive episode. 
At the same time, personality can modify the clinical presentation of a 
depressive episode, and also, depressive personality can be considered as a 
subtype of a depressive disorder (e.g., Akiskal, Hirscheld & Yerevanian, 1983; 
Svrakic, Przybeck & Cloninger, 1992). These model that specify the possible 
relationships of personality and psychopathology have been referred to as (1) 
the predisposition/ vulnerability model, (2) the complication/scar model (3) 
the pathoplasty/ exacerbation model and (4) the spectrum model, respectively 
(e.g., Krueger & Tackett, 2003; Widiger & Smith, 2008). 
 In the current research we will add to the literature from the perspective 
of Cloninger’s psychobiological model of temperament and character 
(Cloninger, Svrakic, & Przybeck, 1993) by means of the Temperament and 
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Character Inventory (TCI; Cloninger, Przybeck, Svrakic, & Wetzel, 1994). We 
will measure psychopathology with the Minnesota Multiphasic Personality 
Inventory–2–Restructured Form (MMPI–2–RF; Ben-Porath & Tellegen, 2008).
Cloninger’s psychobiological model of temperament and character
Cloninger’s psychobiological model and its measure the TCI (Cloninger, 
Przybeck, Svrakic, & Wetzel, 1994) distinguish four temperament dimensions 
which form the emotional core of personality. They represent etiologically 
distinct components of personality which are defined as Harm Avoidance 
(HA; associated with anxious and pessimistic worrying), Novelty Seeking 
(NS; related to anger-prone and impulsive behavior), Reward Dependence 
(RD; viewed as individual differences in the maintenance or continuation of 
behavior as reflected by warm and sociable behavior versus cold and aloof) 
and Persistence (PE; being ambitious and perfectionistic) (Cloninger et al., 
1993; Cloninger, 2006).  Moreover, the temperament dimensions are hypothesized 
to have a biological basis; they are associated with neurotransmitter systems 
(e.g., NS is associated with the dopamine system, HA with the serotonin 
system and RD with the norepinephrine system) and become manifest early in 
life (Cloninger et al., 1993). For example, the TCI dimensions have been related 
to patterns of functional brain activity (Turner et al., 2003) and unique genetic 
antecedents (Gillespie, Cloninger, Heath, & Martin, 2003), although findings 
have been contradictory (Farmer & Goldberg, 2008; Herbst, Zonderman, 
McCrae & Costa, 2000; Serretti et al., 2006).
 Besides these temperament dimensions, Cloninger identifies three character 
dimensions which are defined as ‘the attitudes and higher cognitive processes 
that regulate conflicts among temperament dimensions so that a person can 
achieve meaningful goals and maintain human relationships in accordance 
with his values and needs’ (p. 67; Cloninger, 2006).The three character dimensions 
specified by the TCI reflect the extent to which the individual identifies his or 
her self as (1) an autonomous individual (2) an integral part of humanity or 
society or (3) an integral part of the unity of all things (Cloninger et al., 1993, p. 
282). These dimensions are named Self-Directedness (SD; being autonomous, 
purposeful, resourceful and able to demonstrate goal directed behavior), Co-
operativeness (CO; legislative functions, being helpful, agreeable, acceptable 
and tolerant of others) and Self-Transcendence (ST; judicial functions, intuitive, 
insightful and a sense of connectedness to all living things). These dimensions 
can be related to (the capacity to) hope, love and (have) faith, respectively and 
are related to the presence and severity of personality disorders (e.g., Gutiérrez 
et al., 2008; Svrakic et al., 2002). They are considered to develop into adulthood 
and are influenced by temperament en environmental circumstances. 
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Psychopathology measured by the Minnesota Multiphasic 
Personality Inventory–2–RF
The Minnesota Multiphasic Personality Inventory–2 (MMPI–2; Butcher et al., 
2001) is the most used and researched self-report measure of psychopathology 
and personality characteristics worldwide (Camara, Nathan, & Puente, 2000). 
The latest development in the long history of this test is the publication of the 
MMPI–2–Restructured Form (MMPI–2–RF; Ben-Porath & Tellegen, 2008). The 
Restructured Clinical scales (RC scales; Tellegen et al., 2003) form the core of 
the MMPI–2–RF. These scales are based on the core elements of the MMPI–2 
Clinical scales that were identified by removing common variance from them. 
The conceptualization and labeling of the common variance (i.e., a general 
psychopathology factor or distress) as Demoralization was guided by Tellegen’s 
two factor model of mood and affect (Tellegen et al., 1985). Detailed information 
about the development of the RC scales is provided by Tellegen et al. (2003) 
and Tellegen and Ben-Porath (2008). 
 Factor analysis of the RC scales revealed three dimensions representing 
internalizing problems, externalizing problems and thought disorders. These 
three dimensions were the primary markers of three Higher Order (H–O) 
scales Emotional/Internalizing Dysfunction (EID) [based mainly on the items 
from Demoralization (RCd), Low Positive Emotions (RC2) and Dysfunctional 
Negative Emotions (RC7)], Behavioral/Externalizing Dysfunction (BXD) [based 
on items from Antisocial Behavior (RC4) and Hypomanic Activation (RC9)] and 
Thought Dysfunction (THD) [consisting of items from the Ideas of Persecution 
(RC6) and Aberrant Experiences (RC8) scales]. These H–O scales resemble 
dimensions found in current spectrum models of personality and psychopa-
thology (Krueger, McGue & Iacono, 2001; Markon, 2010; Van der Heijden, 
Egger, Rossi & Derksen, 2012). 
 The RC scales have been related to several models of adaptive and non- 
adaptive personality. For example, Sellbom and Ben-Porath (2005) related the 
RC scales to Tellegen’s three factor model of personality using the Multidi-
mensional Personality Questionnaire (MPQ; Tellegen, 1982) and Sellbom, 
Ben-Porath and Bagby (2008) linked the RC scales to the Five Factor Model of 
Personality (FFM) using the NEO–PI–R (Costa & McCrae, 1992). In addition, 
the RC scales have been linked to several measures of non-adaptive personality 
(e.g., Simms, Casillas, Clark, Watson, & Doebbeling, 2005; Van der Heijden et 
al., 2012; Van der Heijden, Egger, Rossi, Grundel & Derksen, 2012). So far, no 
study has related the RC scales to the TCI. 
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This investigation
There is much empirical research linking the TCI to specific categorical DSM–
IV classifications [e.g., social phobia (Faytout et al., 2007) depression (e.g., 
Celikel et al., 2009), bipolar I disorder (Loftus, Garno, Jaeger, & Malhotra, 
2008), chronic pain (Conrad et al., 2007), eating disorders (Fassino, Amianto, 
Gramaglia, Facchini, Abbate Daga, 2004), psychotic disorders (Poustka et al., 
2010) and so on]. However, particularly interesting is the relation between 
Cloninger’s conceptualization of temperament (as genetically determined, and 
largely uninfluenced by environmental events and circumstances, thus 
relatively stable over the life span; Cloninger et al., 1993) and integrated higher 
order domains of psychopathology. This kind of research can provide insight 
in spectrum relations concerning the continuity of adaptive and maladaptive 
personality features and current hierarchical models of psychopathology. 
Hypotheses
First of all, we specified the following expected relations between the TCI 
scales and the H–O scales and RC scales. NS is defined primarily as an 
activation system (involving frequent exploratory activity in response to 
novelty, impulsive decision making, extravagance in approach to cues of 
reward, quick loss of temper and active avoidance of frustration; Cloninger, et 
al., 1993, p. 977). Therefore it was hypothesized to predict a substantial amount 
of variance in (and show strong relations with) Behavioral/Externalizing 
Dysfunction (BXD) and (consequently) to Antisocial Behavior (RC4) and 
Hypomanic Activation (RC9). This theoretically hypothesized relation is 
empirically confirmed by Evren, Evren, Yancar & Erkiran (2007) who 
demonstrated relations between elevated scores on NS and alcohol and drug 
dependence and by Snowden & Gray (2010) who confirmed medium size 
correlations between NS and psychopathy [as conceptualized by a four-facet 
model of the Psychopathy Checklist – PCL-R by Hare, (2003)]. 
 HA (defined as an inhibitory system characterized by pessimistic worrying 
in anticipation to problems) would be primarily related to and could predict 
variance in Emotional/ Internalizing Dysfunction (EID), and Demoralization 
(RCd), Low Positive Emotions (RC2), and Dysfunctional Negative Emotions 
(RC7). This hypothesized relation between HA and measures of anxiety and 
depression is empirically confirmed by Celikel and colleagues (2009), 
Cloninger, Svrakic and Przybeck (2006), Cloninger, Zohar, Hirschmann and 
Dahan (2012), Elovainio and colleagues (2004),  Farmer and Seeley (2009), 
Grucza and colleagues (2003), Jylha and Isometsa (2006), Kampman and 
Poutanen (2011), Richter, Polak and Eisenmann (2003). In addition, we 
hypothesized HA would be related to Somatic Complaints (RC1), consistent 
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with findings by Conrad and colleagues (2007) who found that chronic pain 
patients score relatively higher on HA and by Krueger, Chentsova-Dutton, 
Markon, Goldberg, & Ormel (2003) who showed that somatization is related to 
internalizing psychopathology.
 RD is primarily involved in behavioral maintenance and involves 
sentimentality, social attachment and dependence on approval of others. 
Results for RD in relation to psychopathology (i.e., mood disorders) are 
inconsistent. For example, in a meta-analysis by Kampman and Poutanen 
(2011) low RD was sometimes associated with current symptoms of depression, 
but only in the minority of studies reviewed (4/12). In addition, Elovainio and 
colleagues (2004) found that depressive symptoms and one facet of RD 
(sentimentality) were positively associated. Similarly, Celikel and colleagues 
(2011) found that Sentimentality (RD1) and dependence (RD4) subscale scores 
of RD were significantly higher in depressed patients, as measured with the 
Hamilton Depression Rating Scale (HDRS; Hamilton, 1960) and the Beck 
Depression Inventory (BDI; Beck, Steer, & Brown, 1996). At the same time, they 
did not find a correlation between RD and the BDI nor the HDRS scale. In a 
recent integrative study by Stepp and colleagues (2012), RD mapped on the 
SNAP Positive Temperament scale. Therefore, we hypothesized RD could 
primarily predict variance in and would show a small negative correlation to 
Low Positive Emotions (RC2). 
 PE is a basic dimension of personality that is characterized by the extent to 
which a person will continue to expect and seek rewards despite frustration 
and fatigue. However, it is uncorrelated with aspects of RD such as social 
attachment and dependence of approval from others (Cloninger et al., 1993). 
For PE, relationships with mood and anxiety disorders have been unclear 
(Cloninger et al., 2012). High PE is associated with resilience and positive 
emotionality (Cloninger et al., 1998) whereas other work has associated it with 
compulsiveness and negative emotionality, particularly in patients with eating 
disorders (e.g., Bulik, Sullivan, Fear & Pickering, 2000; Fassino, Amianto, 
Gramaglia, Facchini, & Abbate Daga, 2004). In a recent study in a general 
community sample from Israel, Cloninger and colleagues (2012) found that 
high PE was associated with greater health and happiness. According to 
Cloninger and colleagues (2012), high PE can also lead to more negative 
emotions, when scores on HA are high and scores on SD are low. Therefore, in 
our clinical sample (both psychiatric patients and substance abuse patients) 
we hypothesized that PE would show a small relation with and could predict 
primarily variance in RC7 (Dysfunctional Negative Emotions). 
 SD reflects the ability of an individual to control, regulate and adapt 
behavior to fit the situation in accord with individually chosen goals and 
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values (p. 55 Cloninger et al., 1993). Conceptually, it resembles Demoralization 
which is defined as a ‘trait like characteristic’ (Tellegen et al., 2003, p.13) that 
involves at least two dimensions: distress and subjective incompetence to deal 
with the distress (De Figuerido, 1993, 2007; Tellegen et al., 2003). Therefore, we 
hypothesized that SD would be primarily related with and could predict 
variance in Demoralization (RCd) and (consequently) Emotional/ Internalizing 
Dysfunction (EID), Low Positive Emotions (RC2), and Dysfunctional Negative 
Emotions (RC7). Cloninger and colleagues (1993) indicated SD as a major 
determimant of the presence or absence of (any) personality disorder (see also 
Gutiérrez et al., 2008; Svrakic et al., 2002); we hypothesized SD would 
demonstrate a negative relation with measures of psychopathology as well. 
 CO reflects individual differences in the identification with and acceptance 
of other people. High scores reflect agreeability whereas low scores reflect 
self-centered aggression and hostility. Based on this definition we hypothesized 
CO could predict variance in and would show strong relations with RC3 
(Cynicism) and RC9 (Hypomanic Activation). Elevated scores on RC3 reflect 
primarily a cynical view and being distrustful of others (Ben-Porath & 
Tellegen, 2008). In addition, high scores reflect hostility and feelings of 
alienation and relate to Machiavellianism and a negative interpersonal history 
(Ingram, Kelso & McCord, 2011). High scores on RC9 refer to poor impulse 
control, aggression, mood instability, euphoria, excitability, sensation seeking 
and narcissistic personality features and an antagonistic interpersonal style 
(Ben-Porath & Tellegen, 2008; Sellbom et al., 2008). In addition, we hypothesized 
CO to show a moderate negative relation with RC4 (Antisocial Behavior) 
(Hofvander et al., 2011) and RC6 (Ideas of Persecution). 
 ST describes individual differences in spirituality (Cloninger, 2006). High 
ST reflects openness to unusual and divergent feelings, thoughts and behaviors. 
Bayon and colleagues (1996, p. 350) define ST as a ‘facility in giving unusual 
meanings and imaginative connections to experiences.’ In combination with 
healthy development of the other character dimensions it is associated with 
mature creativity (Bayon et al., 1996; Cloninger, Svrakic, Bayon & Pryzbek, 
1999). However, in combination with low SD and low CO, ST is associated with 
proneness to psychosis (Daneluzzo, Stratta & Rossi, 2005). Hiroaki and 
colleagues (2008) investigated associations between TCI dimensions and 
schizophrenia in a Japanese case–control sample (99 patients and 179 controls). 
Patients with schizophrenia scored higher on HA and ST and lower on NS, RD, 
SD and CO compared with matched controls. In a meta-analysis of 34 studies 
(384 patients and 656 controls), effect sizes (Hedges’ g) of the temperament 
traits were .98 for HA, −.43 for RD and −.23 for PS, and those of the character 
traits were −.96 for SD, −.47 for CO and .61 for ST in relation to schizophrenia. 
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Based on these findings, we hypothesized ST would show medium relations 
with Thought Dysfunction (THD), strong relations with Aberrant Experiences 
(RC8) and medium relations with Ideas of Persecution (RC6). 
Method
Participants
Part of the data were collected (n = 205) and earlier used by Egger et al., (2007). 
This subsample consists of alcohol dependent inpatients. All patients were 
classified as alcohol dependent according to DSM–IV criteria, mean age was 
42.5 (range 21-65; SD = 9.54) and 156 (76%) of them were men. Patients were 
assessed only after detoxification. The rest of the participants (n = 286) were 
recruited in an outpatient mental health institute in the middle of the 
Netherlands. Data were collected as part of the clinical routine and the confi-
dentiality of participants’ identities was maintained throughout the study 
process. MMPI–2 administration is not part of a standard procedure at this 
hospital, so only the most complex cases with multiple DSM–IV diagnoses 
were referred for assessment. This subsample consisted of 154 men (54%) and 
129 women (45%) with a mean age of 33.4 years at day of testing (SD = 11.42; 
range 18-65 years). 
Measurements  
The TCI. The Dutch language version of the TCI was translated by Duijsens, 
Spinhoven, Goekoop, Spermon and Eurelings-Bontekoe (2000) and has its own 
normative sample (n = 399). In the Dutch normative sample, the following 
medium correlations (i.e., r > .30; Cohen, 1992) between the seven TCI composite 
scales were found: r (SD, HA) = .44, r (CO, RD) = .48 and r (SD, CO) = .46 
(Duijssens et al., 2000). These results are comparable with the correlations 
reported by Cloninger et al. (1994). Reliability coefficients for the TCI scales in 
the Dutch normative sample are in general reasonable to good; internal 
consistency coefficients vary from .64 (PE) to .87 (HA) with an average of .78. 
Cronbach’s alphas for the Dutch language version are comparable with those 
for the U.S. version ranging from .65 (PE) to .89 (CO) (Cloninger et al., 1994). 
 The MMPI–2–RF. There is no commercial Dutch Language version of the 
MMPI–2 -RF available yet, but publication is planned. Therefore, scores on the 
RC scales and H–O scales were computed from administration of the MMPI–2 
booklet. Tellegen and Ben-Porath (2008) and Van der Heijden, Egger and 
Derksen (2010) confirmed comparability of scores derived from both booklets. 
The Dutch-Flemish adaptation of the MMPI–2 is developed by Derksen, De 
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Mey, Sloore, and Hellenbosch (1993). Translation occurred following the 
international rules for translation (Butcher, 1996). The Dutch language version 
of the MMPI–2 has its own representative normative sample (N = 1,244). The 
Dutch norms corresponded highly with the norms of the U.S. version of the 
MMPI–2 (Van der Heijden et al., 2008). Cronbach’s alphas for the H–O scales in 
the Dutch normative sample are .85, .64 and .69 for EID (Emotional/
Internalizing Dysfunction), THD (Thought Dysfunction) and BXD (Behavioral/
Externalizing Dysfunction), respectively. Internal consistency coefficients for 
the RC scales vary from .55 (RC6) to .87 (RCd) in the normative sample (M 
Cronbach’s alpha = .71) which is slightly lower than those reported in the U.S. 
RC scale monograph (M Cronbach’s alpha = .79) (Tellegen et al., 2003; Van der 
Heijden et al., 2008). Test-retest reliability coefficients (with an 18-week interval, 
n =145) for the H–O scales are .87; .71 and .81for EID, THD and BXD respectively. 
Test-retest reliability coefficients for the RC scales range from .67 (RC6) to .88 
(RC7) (M r = .78). The factor structures of the Dutch language version of the 
MMPI–2 Standard Clinical scales and RC scales are comparable with the U.S. 
versions (Van der Heijden et al., 2008).
Procedure and analyses
The instruments were administered in accordance with the described 
procedures in the manuals. MMPI–2–RF profiles met the following inclusion 
criteria: Cannot Say raw scores < 30, VRIN-r and TRIN-r T score ≤ 80, Fp-r T 
score < 100 and L-r ≤ 80 (Ben-Porath & Tellegen, 2008).  First of all, we calculated 
mean raw scores on the TCI dimensions and mean T-scores for the RC scales in 
both subsamples. Then, zero order correlations were calculated between TCI 
dimensions and the MMPI–2–RF H–O scales and RC scales. Only correlations 
that reached at least a medium effect size (e.g., r ≥ .30; Cohen, 1992) were 
interpreted. 
 Finally, we performed regression analysis to investigate how much 
variance in the in the H–O and RC scales can be explained by temperament 
and character dimensions. Regression analysis can add extra information 
because it corrects for the inter-correlations within both measures and can 
provide insight in the unique variance explained by a specific temperament 
dimension in interaction with other temperament and character dimensions. 
This is important because the TCI scales and the RC scales are not orthogonal 
dimensions (Duijssens et al., 2000; Van der Heijden et al., 2008). We performed 
the analysis in two steps. First, we looked at the relations between the TCI 
temperament and character scales and the H–O scales. Then, we focused on 
the relations between the TCI dimensions and the RC scales in a separate 
analysis. 
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 We test the robustness of findings in a combined dataset of psychiatric 
outpatients with a broad range of psychiatric disorders and patients with 
substance use disorders (SUD); we analyzed the psychiatric patients and SUD 
patients in a single analysis, but treated them as separate groups, using 
multigroup multivariate regression analysis in LISREL (Jöreskog & Sörbom, 
1993). We used the Root Mean Square Error of Approximation (RMSEA), the 
Comparative Fit Index (CFI), the Tucker Lewis Index (TLI) and the ratio of 
Chi-square to the degrees of freedom (χ²/df) as indications of model fit. The 
RMSEA is a common used measure of fit because this index is corrected for the 
complexity of the models (Byrne, 1998). 
 As a rule of thumb, RMSEA ≥ .10 is considered an indication of an 
unacceptably poor fit, whereas RMSEA ≤ .08 is considered acceptable to good 
(Browne & Cudeck, 1993; Chen, Curran, Bollen, Kirby, & Paxton, 2008; Hu & 
Bentler, 1999; Kline, 2005). The TLI and the CFI should be at least .90 (Hu & 
Bentler, 1999). In addition, a small χ²/df ratio can be seen as an indication of a 
better fit. We report within group standardized solutions (β weights) for 
psychiatric patients and SUD patients and differences in the within group 
standardized solutions for both groups. We considered the explained variances 
(R²) and their effect size f ² = R² / 1- R² [for this effect size .02 is considered 
small, .15 is considered medium and .35 is considered as large (Cohen, 1992)] 
for two models.
Results
Mean scores on both measures in two subsamples
Table 1 presents the mean raw scores on the TCI dimensions and the mean 
T-scores on the MMPI–2–RF H–O scales and RC scales. As Table 1 indicates, 
mean raw scores on the TCI domains differed significantly (p < .01) for ST, with 
a large effect size (i.e., Cohen’s d ≥ .80; Cohen, 1992). For the H–O scales and RC 
scales, statistically differences (p < .01) were found for BXD (Behavioral/
Externalizing Dysfunction) and for RC2 (Low Positive Emotions), RC3 
(Cynicism), RC4 (Antisocial Behavior) and RC9 (Hypomanic Activation). Effect 
sizes for all differences were small, except for RC4 which demonstrated a 
medium effect size (.50 < Cohen’s d < .80).
Bivariate correlations between both measures
Table 2 presents correlations for the TCI scales and the H–O and RC scales. 
Contrary to our hypothesis, RD didn’t even show a medium correlation with 
RC2 (Low Positive Emotions). Also, other than was hypothesized, PE didn’t 
110
Chapter 5
show any meaningful relation with the RC scales. We analyzed differences in 
correlations between TCI and MMPI–2–RF scales for both subgroups. Only 3 
correlations between both measures (i.e., NS with RCd; NS with RC2 and HA 
with RC7) differed significantly in both subsamples. However, only the 
difference in correlation between NS and RC2 reached a medium effect size 
(Cohen’s q = .33). Other effect sizes were small.
Table 1   Mean scores on TCI dimensions, H–O scales and RC scales for SUD 
patients (N = 205) and psychiatric patients (N = 286)  
Psychiatric SUD
M SD M SD p d
NS 19.75 6.46 20.23 5.82 .39 -.08
HA 20.96 7.79 19.62 7.17 .05 .18
RD 15.30 4.07 14.87 3.33 .21 .11
PE 4.80 1.92 4.52 1.85 .12 .14
SD 25.99 8.41 26.67 8.07 .37 .08
CO 30.57 6.91 29.58 6.48 .72 .15
ST 19.75 6.46 12.08 5.82 .00 1.25
EID 68.04 13.82 66.62 13.28 .25 .10
THD 58.55 14.36 61.00 13.58 .05 -.18
BXD 57.13 13.08 63.64 13.74 .00 -.49
RCd 69.92 13.19 67.93 12.56 .09 .16
RC1 60.61 13.97 59.59 13.67 .42 .07
RC2 63.36 14.20 59.28 13.82 .00 .29
RC3 51.93 11.37 55.51 12.23 .00 -.30
RC4 62.43 13.13 71.94 13.30 .00 -.72
RC6 57.93 13.76 60.44 13.28 .04 -.19
RC7 62.41 15.67 62.23 15.02 .90 .01
RC8 60.87 13.82 63.25 11.61 .04 -.19
RC9 52.73 12.76 56.34 13.51 .00 -.28
Note. d = Cohen’s d. Mean scores on TCI dimensions are raw scores; mean scores on H–O scales and 
RC scales are T-scores. d = Cohen’s d
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Path analyses 
In the regression analyses we assumed that the relationships between the TCI 
domains and the MMPI–2–RF scales were the same for psychiatric patients 
and SUD patients. If this assumption would hold, then the model was not 
rejected and the regression weights were the same for both groups. To find out 
where the interaction was (i.e., which relationship differed between the 
psychiatric and SUD patients) we used modification indices (MI). An interaction 
was present if the MI was significant (MI > 3.84) in one or both groups for a 
specific relationship. 
 Figure 1 presents the path diagram of the regression model with seven 
personality factors as predictors and three higher-order dimensions of psy-
chopathology as criteria. This adjusted model (after introduction of the 
interaction effects) exemplified the following goodness of fit indices: RMSEA= 
.014, χ² (19) = 19.91 (p = .40), TLI = 1.00 and the CFI = 1.00. Table 3 presents the 
within Group Standardized Solutions for psychiatric and SUD patients. The 
unique explained variance of a variable is equal to its squared effect. 
 NS demonstrated a medium effect on BXD in both samples (i.e., R² = .17; f² 
= .20 and R² = .12; f²= .14 in the psychiatric patient and SUD sample respectively). 
HA explained between 30% and 31% of the variance in Emotional Internalizing 
Dysfunction (EID) in the psychiatric and SUD and patient group, respectively. 
The effect of HA on EID can be considered a large effect (f² =.43 and f² =.45, 
respectively). In addition, HA explained between 1% and 6% of the variance in 
Behavioral/Externalizing Dysfunction (BXD), this latter can be considered a 
Table 2   Correlations for TCI dimensions with MMPI–2–RF H–O scales and 
RC scales for the total sample (N = 491)  
EID THD BXD RCd RC1 RC2 RC3 RC4 RC6 RC7 RC8 RC9
NS -.11 .04 .45 -.03 -.01 -.24 .07 .36 .04 .01 .08 .39
HA .75 .17 -.13 .69 .50 .61 .13 .03 .14 .61 .25 -.11
RD -.17 .02 -.22 -.11 -.01 -.28 -.17 -.20 .04 -.07 -.03 -.06
PE -.06 .18 -.03 -.08 .01 -.16 .06 -.07 .11 .03 .10 .13
SD -.66 -.32 -.22 -.68 -.39 -.44 -.36 -.31 -.32 -.60 -.33 -.23
CO -.28 -.19 -.40 -.26 -.15 -.21 -.43 -.34 -.21 -.25 -.21 -.38
ST .03 .45 .14 .09 .22 -.25 .23 .13 .33 .23 .45 .33
Note. Correlations with a medium effect size (i.e., ≥ |.30|) are italicalized, correlations with a large 
effect size (i.e., ≥ |.50|) are presented boldface; Underlined correlations showed a statistical 
significant difference in both subsamples with a medium effect size (i.e. Cohen’s q ≥ .30); r ≥ .13 is 
significant at p < .01.
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Table 3   Within Group Standardized Solutions for patients and non-patients  
EID THD BXD
PP SUD PP SUD PP SUD
NS -.04 .10 -.02 -.02 .41 .35
HA .56 .55 .01 .01 -.08 -.25
RD -.08 -.07 .05 .04 -.08 -.07
PE .08 .08 .14 .13 .08 .07
SD -.33 -.34 -.24 -.24 -.12 -.11
CO .01 .01 -.17 -.16 -.34 -.31
ST -.02 -.02 .41 .37 .10 .08
Note. Estimates that differed significantly (p < .05) for patients and non-patients are underlined. 
The other estimates might also differ considerably, but this is the result of the standardization, 
before standardization the estimates are the same. PP = psychiatric patient sample (n = 286), SUD 
= Substance Use Disorder patient sample (n = 205)
Figure 1   Path diagram of the regression model for three H-O scales on the TCI 
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small effect (i.e., f²= .01 and f ² = .06, respectively). RD and PE demonstrated no 
effect on the higher order factors of psychopathology.
 SD exemplified a small effect on EID in both samples (i.e., R² = .11; f² = .12 
and R² =.12; f²= .14 in the psychiatric and SUD patient sample respectively), 
and on Thought Dysfunction (THD; R² =.06; f²= .06 in both samples). SD didn’t 
even demonstrate a small effect on Behavioral/ Externalizing Dysfunction 
(BXD) in both samples (R² =.01; f² = .01 in both subsamples). CO demonstrated 
a small effect on BXD (R² =.12; f²= .14 and R² =.10; f² = .1) and THD (R² =.03; f²= 
.03 and R² =.03; f² = .03) and no effect on Emotional Internalizing Dysfunction 
(EID). ST demonstrated a medium effect on THD (R² =.17; f²= .20 and R² =.14; f² 
= .16), and not even a small effect on BXD (R² =.01; f²= .01 and R² =.01; f² = .01) 
and EID. 
 Figure 2 presents the path diagram of the regression model with five 
personality factors as predictors and nine RC scales as criteria. The adjusted 
model demonstrated a good fit with RMSEA = .028, χ² (61) = 72.59 (p = .15), TLI 
= .99 and CFI = 1.00. Table 4 presents the within group standardized solutions 
for psychiatric patients and SUD patients in the prediction of the RC scales 
(with the TCI dimensions as criteria). Differences in estimates between both 
subsamples were found for NS and RC3 (Cynicism) and NS and RC6 (Ideas of 
Persecution). 
 As Table 4 shows, NS demonstrated a small effect on RC4 (R² =.12; f²= .14 
and R² =.10; f² = .10) and RC9 (R² =.09; f²= .10 and R² =.07; f² = .08) and no effect 
on the other RC scales. HA exemplified a large effect on RC2 (Low Positive 
Emotions) in the psychiatric sample (i.e., R² =.26; f²= .35) and a medium effect 
on RC2 in the SUD patient sample. In addition, HA demonstrated medium 
effects on all the internalizing disorders [RCd (R² =.21; f²= .27 and R² =.21; f² = 
.27), RC7 (R² =.21; f²= .27 and R² =.19; f² = .23) and RC1 (R² =.21; f²= .27 and R² 
=.18; f² = .22)]. RD exemplified a small effect on RC2 (R² =.05; f²= .05 and R² =.04; 
f² = .04), but no effect on the other RC scales. PE demonstrated only a small 
effect on RC9 (Hypomanic Activation; R² =.03; f²= .03 and R² =.02; f² = .02) and 
no effect on the other scales. 
 As hypothesized, SD demonstrated primarily a (medium) effect on RCd 
(Demoralization; R² =.17; f²= .20 and R² =.18; f² = .22), but also small to medium 
effects for all the other RC scales except RC1 (Somatic Complaints). Also as 
hypothesized, CO demonstrated primarily an effect on RC9 (Hypomanic 
Activation; R² =.17; f²= .20 and R² =.15; f² = .18) and RC3 (Cynicism; R² =.14; f²= 
.16 and R² =.14; f² = .16), which can be considered medium effects. In addition, 
CO demonstrated small effects on RC4 (Antisocial Behavior; R² =.04; f²= .04 
and R² =.04; f² = .04) and RC6 (Ideas of Persecution; R² =.03; f²= .03 and R² =.03; 
f² = .03). ST showed a medium effect on RC8 (Aberrant Experiences; R² =.18; f²= 
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.22 and R² =.17; f² = .20) and small effects on RC6 (Ideas of Persecution; R² =.08; 
f²= .09 and R² =.06; f² = .06) and RC9 (Hypomanic Activation; R² =.07; f²= .07 and 
R² =.06; f² = .06).
Discussion
Overall, the results fitted very well with our hypotheses; the TCI dimensions 
relate to the MMPI–2–RF scales as was hypothesized and relationships 
between the TCI and the MMPI–2–RF scales were largely similar for psychiatric 
patients and SUD patients. Correlations for NS were as expected though the 
magnitude of correlations was less high than we hypothesized. We expected 
strong relations, while in the current sample relations should be considered 
medium. However, in line with expectations, NS demonstrated exclusive (and 
equal) relations with RC4 (Antisocial Behavior) and RC9 (Hypomanic 
Figure 2   Path diagram of the regression model for 9 RC scales on the TCI 
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Activation), which are both different aspects of the externalizing spectrum 
(i.e., substance abuse and family problems versus grandiosity, impulsivity and 
narcissistic personality features, respectively). NS itself is not conceptualized 
as unsocialized impulsive sensation seeking (e.g., Zuckermann & Kulhman, 
2000), although it contains some items with antisocial content (e.g., 110, 183). 
 RC4 contains items that are formulated in past tense and refer to juvenile 
conduct problems such as difficulties at school and at home. Thus, our findings 
are consistent with those found by Hofvander and colleagues (2011) who 
demonstrated a correlation of .36 for NS and the Life History of Aggression 
Scale (Coccaro, Berman, & Kavoussi, 1997) which is a scale that inventories 
aggressive behavior [such as temper tantrums, physical fights, verbal 
aggression, physical assaults on people (or animals) assaults on property 
school disciplinary problems] since adolescence. Based on these findings, NS 
is clearly related with juvenile aggression, which is consistent with its concep-
tualization as a temperament that is observable early in the life span. 
 As hypothesized, HA demonstrated a strong relation with the internalizing 
spectrum. This finding is consistent with earlier research that demonstrated a 
strong relationship between HA and internalizing problems (e.g., Copeland, 
Landry, Stanger & Hudziak, 2004). Interestingly, in our study HA exemplified 
equally strong effects on (low) Positive Affect (i.e., RC2) and high Negative 
Affect (RC7; Dysfunctional Negative Emotions). These findings are consistent 
with research by for example Jylha and Isometsa (2006) who demonstrated 
equally strong correlations for HA with mood and anxiety disorders in a 
normal population. However, in studies integrating different models of 
personality, HA (and SD) typically load on the Negative Affectivity factor 
whereas RD loads on the Positive Affectivity factor (Markon, Krueger & 
Watson, 2005; Stepp et al., 2012). In line with these integrative factor analytic 
studies, and with our hypotheses, we found a (small but exclusive effect) for 
RD on RC2. 
  Contrary to our hypothesis, PE did not show any meaningful correlation 
with the RC scales. People with high scores on PE are characterized as 
determined, conscientious and ambitious (Cloninger et al., 2012). Highly 
persistent people can be seen as perfectionists who often experience several 
personal and social problems such as anxiety, compulsivity, and depression 
(Beevers & Miller, 2004; Fleet & Hewitt, 2002; Hamilton & Schweitzer, 2000). 
On the other hand, individuals who are low in Persistence are described as 
changeable, irresolute, and easily discouraged (Cloninger et al., 1993). In our 
sample, the mean score on 
 PE in the combined sample (psychiatric and SUD) was significantly higher 
than in the normative sample, but effect sizes were small (T = 3.46; p < .001; 
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Cohen’s d = .25). Although remarkable, this finding is comparable with those 
found in another Dutch psychiatric sample by Duijssens and colleagues (2000). 
A more meaningful relation for PE with psychopathology would probably be 
found if scores on HA and SD were also taken into account (Cloninger et al., 
2012). At the same time, findings for PE in relation with several forms of psy-
chopathology could also be inconsistent because of the relatively low reliability 
of this scale. 
 The TCI character dimensions demonstrated some specific relations with 
the RC scales, as was hypothesized. SD showed medium negative correlations 
with all RC scales (in the total sample) and large correlations with RCd 
(Demoralization) and RC7 (Dysfunctional Negative Emotions). Interestingly, 
in the regression analysis SD was primarily related to RCd. Therefore, the 
medium relations for SD with the other RC scales might mediated via its 
strong correlation with HA (r = .58 in this sample) and the inter-correlations of 
the RC scales. Based on our findings, SD seems strongly related to psychopa-
thology in general; it can be considered as a valuable indicator of the overall 
measure of functioning. 
 Consistent with our hypothesis, ST demonstrated medium relations with 
THD (Thought Dysfunction) and RC8 (Aberrant Experiences). In line with 
findings from Bayson and colleagues (1996) and Hiroaki and colleagues (2008) 
scores in our sample on SD and CO were generally low (i.e., T = -11.15 , p < .001, 
d = -.84 and T = - 8.14 , p < .001, d = -.61 for SD and CO respectively in our total 
sample compared to the Dutch normative sample ). Based on these findings, a 
character profile with low SD, low CO and ST can be characterized as suffering 
poor identity integration, with weak boundaries between the inner and outer 
world and declined reality testing (cf. Kernberg, 1984). ST also exemplified 
medium relations with RC6 and RC9. Psychotic variance might be responsible 
for these correlations, as RC6 and RC9 both have loadings on the psychotic/
paranoid spectrum (Van der Heijden et al., 2012). 
 Individuals who score high on ST (in combination with high scores on SD 
and CO) have frequently positive emotions and experience well-being 
(Cloninger, 2004). In line with this hypothesis, Svrakic and colleagues (1993) 
found that ST was lower in psychiatric inpatients than in the general 
community. However, in the current sample, the psychiatric patients scored 
considerably higher on ST (T = 16.33; p < .001; Cohen’s d = 1.20) than adults in 
the Dutch normative sample. For the SUD patients, mean scores on ST were 
not different from those in the normative sample (T = -.02; p > .05). Cloninger 
and colleagues (1993) stated that over 35 years of age people score higher on ST, 
though in our sample, age could not held responsible for the differences in ST 
between psychiatric and SUD patients as the SUD patients in the current 
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sample were generally older than the patients in the psychiatric sample (T = 
-10.41; p < .001; Cohen’s d = -.86). More research is needed to clarify the clinical 
significance of this scale. Particularly interesting would be to investigate the 
relations for ST with psychotic content on one hand and with psychological 
wellness or identity integration on the other hand in a general community 
sample. 
Clinical implications 
Our study supports the construct validity of both instruments. The TCI and 
MMPI–2–RF demonstrate meaningful relations. Secondly, the TCI and the RC 
scales do not show much overlap. Thus, both instruments complement each 
other to provide a comprehensive assessment of personality and psychopa-
thology. Further research could validate this statement by investigating 
predictive validity of both instruments together in relation to independent 
relevant criteria such as clinical diagnosis and treatment outcome. This is in 
line with recommendations by Cloninger (2008) who stresses the importance 
of predictive validity studies (instead of traditional linear psychometrics) for 
evaluating personality inventories. So far, predictive validity of both instruments 
on their own have shown very promising results (Ben-Porath, 2012; Greene, 
2102; Grucza & Goldberg, 2007). 
 A possible limitation from the current research is that both models of 
personality and psychopathology were derived via self-report. Correlations 
between both measures of psychopathology may therefore be artificially 
inflated by single method variance. At the same time, the use of self-reports 
makes it possible to collect large databases to increase power. Another 
limitation of the current research is that we did not have non-patients in our 
sample, especially because Cloninger’s model assesses adaptive as well as 
non-adaptive traits and some character dimensions like ST could have another 
function in normal people than in psychiatric patients. On the other hand, we 
did test the robustness of our findings in two different patient samples. 
Methodological issues 
Research on personality and psychopathology is accompanied by some major 
methodological difficulties. Maher and Maher (1994) described three such 
difficulties. First of all, there is the problem with the consistency of personality. 
For example, Roberts, Walton en Viechtbauer (2006) performed a meta-analysis 
on the mean-level change in personality. Their results show that social 
dominance, conscientiousness and emotional stability increase, especially during 
young adulthood. In addition, social vitality and agreeableness mainly change 
during adulthood. Roberts and colleagues (2006) conclude that ‘personality 
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trait development is not just a phenomenon of childhood, but also of adulthood’ 
(2006, p. 21).  And even if scores on personality traits would remain stable after 
age 30 (e.g., neuroticism or negative affectivity; Conley, 1984; Watson & Walker, 
1996), test-retest correlations drop with increasing time intervals (Watson & 
Clark, 1984). So, if personality is not consistent over time, it makes it hard to 
find consistent and meaningful correlations with measures for psychopathol-
ogy, as they have their own problems with reliability and validity (Maher & 
Maher, 1994). In the current investigation we did confirm most hypothesized 
relations between both measures, but additional longitudinal analyses of the 
stability of these relations is necessary. 
 The second difficulty in this type of research is the heterogeneity of 
psycho pathology. Since the appearance of a uniform psychiatric nomenclature, 
there is more consensus and reliability in the measurement of psychiatric 
disorders. Nonetheless, there are still a lot of different conceptualizations of 
psychopathology (e.g., even ICD–10 and DSM–IV sometimes differ substantially: 
Andrews et al., 1999; First & Pincus, 1999). Moreover, with the upcoming DSM–5, 
conceptualizations of clinical syndromes and certainly that for personality 
disorders may change dramatically (www.dsm5.org). Therefore, research with 
higher order domains of psychopathology, as in the current investigation, 
seems a promising approach. Even so, also higher order domains of psycho-
pathology could vary considerably in number and conceptualization (e.g., 
Krabbendam et al., 2004; Krueger, 1999; Markon, 2010). 
 A third methodological complexity is referred to as the state-trait issue 
(Maher & Maher, 1994). For example, Hirano et al. (2002) demonstrated that 
during treatment, scores on HA, SD and CO significantly changed toward 
normal values in treatment-responders, but were stable in treatment-nonre-
sponders. The changes in these dimensions were significantly explained by 
the change in the depression severity during treatment. Abrams and colleagues 
(2004) found similar results; they demonstrated that mean HA scores decreased 
significantly in all depressive-spectrum disorders [depressive disorder (n = 
39), dysthymic disorder (n=37), depressive personality disorder (n=39), and 
healthy control subjects (n=40)] after a 12 week antidepressant treatment 
period. Conversely, Marijnissen, Tuinier, Sijbena and Verhoeven (2002), 
conducted an analogous study with 35 inpatients with a non-bipolar major 
depressive episode. They found higher scores on HA and lower scores on SD 
for depressed patients as compared to the Dutch normative group (n=399) and 
TCI scores did not predict response to treatment with antidepressants. 
Moreover, in their study, reduction of mood symptoms in the total group 
coincided only marginally with changes in HA and SD scores. 
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With the above methodological issues in mind we turn now to the theoretical 
implications of the current research. Obviously, our research allows no 
statements about causal relations: only associations can be demonstrated. 
Therefore, it remains unclear if spectrum associations or possible predisposition 
/ vulnerability associations between personality and psychopathology are 
revealed. In the current research, HA could explain 30% in the variance of the 
internalizing disorders and NS could explain 17% in the externalizing 
disorders. These findings may suggest a vulnerability association as one 
would expect larger effects if temperament and psychopathology were two 
extremes of the same dimension (Nigg, 2006). 
 In addition, the TCI dimensions have demonstrated to play a role in 
individual differences in vulnerability to psychopathology (Ettelt et al., 2008; 
Farmer et al., 2003; Gillespie et al., 2003; Smith et al., 2008; Zohar, Ebstein & 
Pauls, 2005). However, more research is needed to reveal the role that 
temperament (particularly in terms of the TCI, see Farmer & Goldberg, 2008) 
plays in (developmental) psychopathology. An extreme temperament not 
always leads to psychopathology (Kagan & Snidman, 2004). Nigg suggests that 
‘it is important that temperament be studied in conjunction with ecological 
and contextual moderators, rather than viewed as a single explanatory 
paradigm in itself for the development of psychopathology’ (2006, p. 413). Psy-
chopathology is always the result of an interaction between biological rooted 
aspects such as temperament and environmental challenges during the life 
course (Ingram, & Luxton, 2005). Entangling the relative influence of both 
aspects for specific pathology remains the ultimate challenge.
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6.  The MMPI–2–RF in relation to  
Millon’s evolutionary model of personality  
and psychopathology
The Minnesota Multiphasic Personality Inventory–2–Restructured Form 
(Ben-Porath & Tellegen, 2008) Restructured Clinical scales and Higher Order 
scales were linked to the Millon Clinical Multiaxial Inventory–III (Millon, 
Millon, Davis, & Grossman, 2009) personality disorder scales and clinical 
syndrome scales in a Flemish/Dutch sample of psychiatric inpatients and 
outpatients, substance abuse patients, correctional inmates, and forensic 
psychiatric patients (N = 968). Structural validity of psychopathology and 
personality disorders as conceptualized by both instruments was investigated 
by means of principal component analysis. Results reveal a higher order 
structure with 4 dimensions (internalizing disorders, externalizing disorders, 
paranoid ideation/ thought disturbance, and pathological introversion) that 
parallels earlier research on pathological personality dimensions as well as 
research linking pathological personality traits with mental disorders. 
Theoretical and clinical implications are considered.
The latest development in the long history of the Minnesota Multiphasic 
Personality Inventory (MMPI; Hathaway & McKinley, 1943) is the publication 
of the MMPI–2–Restructured Form (MMPI–2–RF; Ben-Porath & Tellegen, 
2008). In this new version, about 40% of the original MMPI–2 items were 
deleted and the traditional Clinical and Content scales were omitted. Instead, 
the Restructured Clinical (RC) scales (Tellegen et al., 2003) form the core of the 
MMPI–2–RF. In addition, the MMPI–2–RF contains one new and seven revised 
Validity scales, 23 Specific Problem scales, two Interest scales, five revised 
PSY–5 scales, and three Higher Order (H–O) scales.
Development of the MMPI–2–RF
The MMPI–2–RF scales are based on items from theMMPI–2 traditional scales, 
although item content of the scales is different because of different scale 
construction techniques. The MMPI–2–RF scales represent constructs that 
are primarily factor-analytically based, whereas the MMPI–2 Clinical scales 
were empirically derived. Consequently, the MMPI–2–RF scales represent 
unidimensional and homogeneous constructs, whereas the Clinical scales 
represent multidimensional constructs with heterogeneous item content. The 
original MMPI Clinical scales were based on clinical syndromes from 
psychiatric interviews, a decade before the first version of the Diagnostic and 
Statistical Manual (DSM) was published (American Psychiatric Association, 
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1952). One of the objectives of Tellegen and Ben-Porath (2008) in restructuring 
the Clinical scales was “to arrive at measures that can be linked to current 
concepts and models of personality and psychopathology” (p. 8).
The RC scales were developed to address some of the interpretative challenges 
of the Clinical scales (Tellegen et al., 2003). Although the Clinical scale item 
pool contains valuable information regarding a broad range of psychopathol-
ogy, the Clinical scales as aggregate measures are not psychometrically 
optimal (Helmes & Reddon, 1993; Tellegen & Ben-Porath, 2008). For example, 
the Clinical scales have high intercorrelations due to item overlap and shared 
common variance that is related to psychopathology or emotional distress in 
general but not to specific diagnoses. In developing the RC scales, Tellegen et 
al. (2003) wanted to “preserve the important descriptive properties of the 
existing MMPI–2 Clinical scales while enhancing their distinctiveness” (p. 2).
 Development of the RC scales occurred in four steps. First, the general 
psychopathology or emotional distress factor from the Clinical scales was 
conceptualized within the framework of Watson and Tellegens hierarchical 
theory of mood and affect (Tellegen, Watson, & Clark, 1999; Watson & Tellegen, 
1985) and was labeled demoralization. In the next step, core elements of all 
Clinical scales were identified by removing demoralization-related items. 
Then, these core elements based on the Clinical scale items were further 
improved by omitting overlapping items and enhancing their internal 
consistency. In the last step, these core elements were correlated with the 
entire MMPI–2 item pool and additional converging items were added. Nine 
RC scales were produced this way. No RC scales were created for Scale 5 
(Masculinity/Femininity) and Scale 0 (Social Introversion), as they are not 
measures of psychopathology (Tellegen et al., 2003).Also, the restructuring of 
Scale 3 into RC3 (Cynicism) was a bit different. A separate factor marked as 
naiveté was identified as the distinctive core component of Scale 3 because 
items reflecting somatic complaints were already assigned to RC1 (Somatic 
Complaints). These items reflecting naiveté were then scored inverted and the 
final scale RC3 was named Cynicism.
Higher order dimensions of psychopathology
Particularly interesting are the H–O scales that were based on the RC scales. 
Factor analysis of the RC scales revealed three underlying dimensions representing 
internalizing problems, externalizing problems, and thought disorders. The 
three H–O scales were derived from items of the RC scales that were the 
primary makers of these underlying dimensions (Tellegen & Ben-Porath, 
2008). The Emotional/Internalizing Dysfunction scale (EID) was based mainly 
on the items from Demoralization (RCd), Low Positive Emotions (RC2), and 
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Dysfunctional Negative Emotions (RC7); the Behavioral/Externalizing Dysfunction 
scale (BXD) was based on items from Antisocial Behavior (RC4) and Hypomanic 
Activation (RC9); and finally, the Thought Dysfunction scale (THD) was based 
on items from the Ideas of Persecution (RC6) and Aberrant Experiences (RC8) 
scales. Clearly, these three higher order dimensions parallel the classical 
MMPI code types 2–7, 4–9, and 6–8. Also, two of these higher order dimensions 
correspond with the two factors underlying the MMPI Clinical scales found by 
Welsh (1956/2000; i.e., Anxiety with EID and reversed Repression with BXD). 
 Theoretically, these H–O scales resemble the dimensions of the psychobio-
logical model proposed by Siever and Davis (1991). The THD scale parallels 
their cognitive/ perceptual organization dimension, the BXD scale parallels 
the impulsivity/aggression dimension, and the EID scale corresponds with 
the affective instability and anxiety/inhibition dimensions.
 In addition, these H–O scales correspond with the higher order factors 
found among common mental disorders (Krueger, 1999, 2005; Krueger, McGue, 
& Iacono, 2001; Markon, 2010). For example, Krueger (1999) and Krueger et al. 
(2001) revealed two higher order factors underlying Diagnostic and Statistical 
Manual of Mental Disorders (4th ed. [DSM–IV]; American Psychiatric 
Association, 1994) clinical syndromes (CSs) and personality disorders (PDs). 
These higher order factors are identified as an internalizing dimension (e.g., 
depressive disorders, anxiety disorders) and an externalizing dimension (e.g., 
adult antisocial behavior, conduct disorder, substance-related disorders). EID 
and BXD from the MMPI–2–RF have considerable conceptual overlap with 
these respective dimensions.
 Markon (2010) studied dimensional models for Axis I and Axis II categories 
using a symptom-level analysis. Besides the internalizing and externalizing 
dimensions identified by Krueger (1999) and Krueger et al. (2001), he found 
two additional higher order factors, one of which was labeled as thought 
disorder (consisting of hallucinations and delusions, paranoia, eccentricity, 
schizoid characteristics, inflexibility, disorganized attachment, and hostility) 
and the other labeled pathological introversion (defined by social anxiety, un-
assertiveness, and dependence). Clearly, the thought disorder dimension 
found by Markon (2010) resembles the THD scale from the MMPI–2–RF. Thus, 
the H–O scales are consistent with the superordinate spectrum constructs that 
represent comorbidity patterns in common Axis I and Axis II disorders and 
therefore could be of interest in the search for a structurally valid model of 
psychopathology and maladaptive personality toward DSM–5 (see also 
Krueger & Eaton, 2010; Krueger & Tackett, 2003).
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Validity of the MMPI–2–RF
A considerable number of validity studies have been reported on the MMPI–2–
RF scales (Tellegen & Ben-Porath, 2008), and on the RC scales in particular (e.g., 
Osberg, Haseley, & Kamas, 2008; Sellbom & Ben-Porath, 2005; Sellbom, 
Ben-Porath, & Graham, 2006; Sellbom, Ben-Porath, Graham, Arbisi, & Bagby, 
2005; Sellbom, Graham, & Schenk, 2006; Simms, Casillas, Clark, Watson, & 
Doebbeling, 2005; E. J. Wolf et al., 2008). In spite of the ongoing validation 
research on the RC scales there is still relatively little research linking the RC 
scales and H–O scales to dimensional models of personality and pathology.
 Sellbom, Ben-Porath, and Bagby (2008) linked the RC scales to the 
Five-factor model of personality (FFM) using the Revised NEO Personality 
Inventory (NEO PI–R; Costa & McCrae, 1992), and Sellbom and Ben-Porath 
(2005) related the RC scales to Tellegen’s three-factor model of personality 
using the Multidimensional Personality Questionnaire (MPQ; Tellegen, 1982). 
However, both the FFM and the MPQ are primarily intended to measure 
normal personality and might therefore not be the best measures to validate 
the clinically derived RC scales. For example, Egger, De Mey, Derksen, and 
Van der Staak (2003a), Reynolds and Clark (2001) and Schroeder, Wormworth, 
and Livesley (1992) showed that measures of abnormal personality account for 
specific variance that the FFM does not (see also Livesley, 2001). Moreover, 
both the RC scales and the MPQ scales were based on the same theoretical 
assumptions, which might have artificially inflated correlations between both 
measures.
 A study by Simms et al. (2005) is the only one that relates the RC scales to 
a dimensional model of maladaptive personality traits: the dimensional 
Personality Disorder (PD) scales from the Schedule for Nonadaptive and 
Adaptive Personality (SNAP; Clark, 1993) which are keyed to the PDs in the 
Diagnostic and Statistical Manual of Mental Disorders (3rd ed, revised [DSM–
III–R]; American Psychiatric Association, 1987). RCd (Demoralization) and 
RC7 (Dysfunctional Negative Emotions) showed medium to strong relations 
with almost all DSM–III–R PDs. RC4 (Antisocial Behavior) was primarily 
related to borderline PD and antisocial PD and RC9 (Hypomanic Activation) 
showed strong relations with all Cluster B PDs. RC3 (Cynicism) and RC6 (Ideas 
of Persecution) were both strongly related to the paranoid, schizotypal, and 
borderline PDs, whereas RC8 (Aberrant Experiences) was strongly related to 
the schizotypal, borderline, narcissistic, and paranoid PDs. They did not 
consider the H–O scales.
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This Investigation
More studies are needed to explore relations of the RC scales and H–O scales 
with other, preferably theory-driven models of psychopathology and 
maladaptive personality. One of these models is Millon’s evolutionary model 
of personality and psychopathology, operationalized by Millon’s Clinical 
Multiaxial Inventory–III (MCMI–III; Millon, Millon, Davis, & Grossman, 2009). 
The MCMI–III provides an interesting measure for cross validation of these 
MMPI–2–RF scales for several reasons. First of all, the MCMI–III is one of the 
most widely used and researched clinical assessment instruments for 
measurement of DSM–IV PDs and CSs. Only the MMPI–2 and the Rorschach 
have produced more scientific publications (Butcher & Rouse,1996; Craig, 
1999). Second, in clinical practice, the MCMI–III and MMPI–2 are often used to 
complement each other. Studies have shown that there is considerable overlap 
between both instruments, but each of them also contains unique variance 
(e.g., Ownby, Wallbrown, Carmin, & Barnett, 1990, 1991). An interesting 
question might be how much unique variance the newly conceptualized 
MMPI–2–RF scales can provide in addition to the MCMI–III. Finally, relating 
the MMPI–2–RF RC scales and H–O scales to Millon’s personality styles can 
provide insight in Millon’s theoretical spectrum model concerning the 
continuity of Axis I and Axis II disorders in relation to the H–O scales (Krueger 
& Tackett, 2003; Millon & Davis, 1996).
 Although some of the MMPI–2–RF Specific Problems scales, which were 
developed to measure distinctive components from the Clinical scales that 
were not captured by the RC scales, in addition to some facets of the RC scales 
that require separate assessment, might also show meaningful relations with 
the MCMI–III CS scales, in this investigation we focus on the RC scales and 
H–O scales because these are conceptually more interesting and they form the 
core of the MMPI–2–RF.
 First of all, we calculated bivariate correlations between both sets of 
variables. Second, we tried to confirm the higher order structure underlying 
the RC scales found by Hoelzle and Meyer (2008), Sellbom and colleagues 
(2008), and Tellegen and Ben-Porath (2008). Third, we used multivariate 
techniques (i.e., canonical correlation analysis and principal component 
analysis [PCA]) to investigate dimensional overlap between the RC scales and 
the MCMI–III PD and CS scales to contribute in the search for structural 
models of personality and psychopathology.
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Hypotheses for correlations between the MMPI–2–RF and the 
MCMI–III
Contrary to the RC scales, Millon’s (1986) personality model is not created 
from the point of view of factorial dimensions. Instead, Millon’s taxonomy of 
PDs is polythetic in nature; PDs are formulated as complex personality 
prototypes that can be differentiated by functional domains (i.e., expressive 
acts, interpersonal conduct, cognitive style, regulatory mechanisms) and 
structural domains (i.e., object representations, self-image, morphologic 
organization, and mood/temperament). The theoretical model uses bipolar 
axes and dimensions (e.g., self-other, pain-pleasure, active-passive) for 
descriptive and inferential purposes, but these “axes” do not refer to factor-
analytically derived latent dimensions (Strack & Millon, 2007). Nonetheless, 
research has shown that a small group of dimensions explain most of the 
variance in these personality prototypes. Several researchers found three to 
four factors when factor analyzing all MCMI–III scales together (Craig & 
Bivens, 1998; Haddy, Strack & Choca, 2005), although the four-factor solution 
seems to be the most solid (Rossi, Van der Ark, & Sloore, 2007). These four 
factors underlying the MCMI–III scales are defined as: General Maladjustment 
(Depressive PD, Dependent PD, Negativistic PD, Masochistic PD, and 
Schizotypal PD, and Anxiety disorder, Somatoform disorder, Bipolar: Manic 
disorder, Dysthymic disorder, Posttraumatic Stress disorder, Thought disorder, 
and Major Depression), Aggression/Social Deviance (Antisocial PD, Sadistic 
PD, reversed Compulsive PD and Alcohol Dependence, and Drug Dependence), 
Paranoid/Delusional Thinking (Paranoid PD and Delusional Disorder), and 
Instability/ Detachment (Histrionic PD, Narcissistic PD, and reversed Schizoid 
PD and Avoidant PD; Rossi et al., 2007). 
 At this level, one could easily see some conceptual overlap between these 
underlying MCMI–III dimensions and the H–O scales and RC scales. EID, and 
consequently RCd, RC2, and RC7 are related to the PDs and CSs scales that 
make up the General Maladjustment factor. THD, and thus RC6 and RC8 are 
expected to be related to the Paranoid/Delusional Thinking dimension. BXD 
and RC4 and RC9 are expected to be related to the Aggression/ Social deviant 
factor. Theoretically, one could link the Aggression/Social deviant factor 
primarily to a self-, active-, and pleasure-oriented style, whereas the disorders 
making up the General Maladjustment factor are dominated by Millon’s other 
passive and pain-oriented style.
 At the level of individual scale comparisons (e.g., comparing the MMPI–2 
Clinical scales with the MCMI–III scales), research has been done by Antoni 
(2008), Egger, DeMey, Derksen, and Van der Staak (2003b), Millon et al. (2009), 
Ownby et al. (1990, 1991), Rossi, Van den Brande, Tobac, Sloore, and Hauben 
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(2003), Weiss (1994), Wise (1995) and Zarella, Schuerger, and Ritz (1990). For 
example, Millon et al. (2009) reported correlations between the MMPI–2 
Clinical scales and the MCMI–III scales as high as .77 (i.e., negative association 
between MCMI–III Histrionic PD scale and MMPI–2 Si scale), with 61 of 240 
inter-correlations greater than .50. Strack and Guevara (1999) provided a small 
overview of the areas of convergence and divergence in the MCMI and MMPI 
scales. The MMPI–2 Scale 2 (Depression), Scale 7 (Psychasthenia), Scale 8 
(Schizophrenia), and Scale 0 (Social Introversion) typically correlate with the 
neurotic and introverted PD scales (i.e., Schizoid, Avoidant, Depressive, 
Dependent, Negativistic, and Masochistic). Clinical Scale 6 (Paranoia) and 
Scale 1 (Hypochondriasis) show mild to moderate associations with these 
same PD scales. Scale 4 (Psychopathic Deviation) and Scale 9 (Hypomania) 
show modest correlations with the Antisocial PD.
 Based on these findings, our hypotheses for the individual RC scales are as 
follows. As RCd (Demoralization) is a measure of general distress, it is expected 
to correlate with all MCMI–III scales, except with severe externalizing 
pathology (i.e., Antisocial and Sadistic PD and Alcohol and Drug Dependence). 
We further hypothesized that RC2 (Low Positive Emotions) would correlate 
strongest with depression-related disorders, whereas RC7 (Dysfunctional 
Negative Emotions) would correlate strongest with anxiety-related disorders 
(Tellegen, 1985). RC6 (Ideas of Persecution) was hypothesized to be primarily 
related to personal mistrust (i.e., Paranoid PD and Delusional Disorder) and to 
a lesser degree to unusual perceptual experiences, whereas for RC8 (Aberrant 
Experiences) we hypothesized the opposite. In addition, similar to its Clinical 
Scale counterpart (Scale 8; Schizophrenia), we expected relations for RC8 with 
CSs characterized by high levels of anxiety.
 Regarding the externalizing scales, we expected RC4 (Antisocial behavior) 
to be related to disinhibitory pathology and antisocial behaviors. Moreover, 
we expected it to show clearer relations with externalizing pathology than the 
traditional Clinical Scale 4 (Psychopathic Deviation) as this latter was saturated 
with general distress variance. RC9 (Hypomanic Activation) is hypothesized 
to show relations with externalizing pathology (i.e., Antisocial and Sadistic PD 
and Bipolar: Manic Disorder) and with Delusional disorder and Paranoid PD. 
In addition we expected it to be less strongly related to Alcohol and Drug 
Dependence than RC4.
 RC1 (Somatic Complaints) was hypothesized to show a strong correlation 
with Somatoform disorder and (like Clinical Scale 1; Hypochondrias) moderate 
associations with the introverted personality styles (i.e., Schizoid, Avoidant, 
Depressive, Dependent, Negativistic, and Masochistic PD). RC3 (Cynicism) 
measures a different construct than its predecessor Scale 3 (Hysteria) did. 
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Elevated scores on RC3 reflect primarily a cynical view and being distrustful 
of others. In addition, high scores reflect hostility and feelings of alienation 
and relate to Machiavellianism and a negative interpersonal history, as 
recently shown by Ingram, Kelso, and McCord (2011). Therefore, it is 
hypothesized that RC3 is related to the Paranoid PD and Delusional disorder 
as well as the Negativistic, Narcissistic, Antisocial, and Sadistic PDs.
Hypotheses for the multivariate analyses
Hypotheses for the underlying structure of the RC scales were based on 
research by Sellbom et al. (2008) and Hoelzle and Meyer (2008). Sellbom et al. 
(2008) identified three dimensions (i.e., internalizing, externalizing, and 
thought disturbance) underlying the RC scales in a principal factor analysis 
with varimax rotation with two randomly created parcels for each RC scale. In 
their study, all RC scales loaded on the higher order dimensions as proposed 
by Tellegen and Ben-Porath (2008). RC1 (Somatic Complaints) loaded on the 
internalizing factor, RC3 (Cynicism) loaded equally on the externalizing and 
thought disorder factors. Hoelzle and Meyer used PCA with varimax rotation. 
They randomly assigned items of each RC scale to three parcels, creating a 
total of 27 variables. They found five dimensions underlying the 27 RC scale 
parcels, the first defined by RC4 (Antisocial Behavior) and RC9 (Hypomanic 
Activation), the second factor primarily defined by RCd (Demoralization) and 
RC2 (Low Positive Emotions), the third factor defined by RC1 (Somatic 
Complaints), the fourth by RC6 (Ideas of Persecution) and RC8 (Aberrant 
Experiences), and the remaining fifth factor defined by RC3 (Cynicism).
 Hypotheses regarding the dimensional overlap between the RC scales and 
the MCMI–III PD and CS scales were derived from research by Krueger and 
colleagues (Krueger, 1999, 2005; Krueger et al., 2001), Markon (2010), and A. W. 
Wolf et al. (1988). On the basis of this research we expect to find three higher 
order dimensions representing internalizing disorders, externalizing 
disorders, and psychotic symptoms. This third factor, psychosis or thought 
disorder, has usually been found when severe psychopathology is taken into 
account (Markon, 2010; A. W. Wolf et al., 1988), contrary to Krueger’s internal-
izing-externalizing model, which has been limited to relatively common 
mental disorders from a National Comorbidity Study. Moreover, the RC scales 
as well as the MCMI–III scales contain explicit measures of severe psychopa-
thology such as RC6 (Ideas of Persecution), RC8 (Aberrant Experiences), and 
Thought disorder, Delusional disorder, Schizotypal PD, and Paranoid PD, 
respectively. We did not hypothesize a fourth factor, conceptualized as 
Pathological Introversion by Markon (2010) or Emotional Instability/
Detachment by Rossi et al. (2007), as we expected it to overlap too much with 
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the internalizing factor. Moreover, the RC scales do not represent an explicit 
measure for introversion, as there is no restructured version of Clinical Scale 0 
(Social Introversion).
 To summarize, in this research, the dimensional overlap between the RC 
scales, H–O and the MCMI–III PD scales and CS scales is investigated to 
provide evidence for the construct validity of the RC scales and H–O scales.
Moreover, the current research can add to the understanding of relationships 
among Axis I disorders, Axis II disorders, and dimensional models of abnormal 
personality and psychopathology.
Method
Participants
Part of the data were collected (n = 495) and earlier used by Rossi (2004) in a 
validity study on the Dutch-language version of the MCMI–III PD scales. Also, 
data were collected in a Dutch forensic hospital (n = 203), a Dutch psychiatric 
hospital (n = 230), and in private mental health centers (n = 40) as part of a 
Dutch research project on the validation of the MMPI–2. This and another part 
of the current sample was used in earlier research on the validation of the 
Dutch-language version of the MMPI–2. The final sample is a heterogeneous 
group of correctional inmates (n = 218), forensic inpatients (n = 5), forensic 
outpatients (n = 198), psychiatric inpatients (n = 229), psychiatric outpatients (n =224), 
and inpatient substance abusers (n = 94). These subject groups were chosen for 
this study to represent a broad spectrum of psychological and psychiatric 
problems, including internalizing problems, antisocial behaviors, substance 
abuse disorders, and psychotic symptoms. The correctional inmates, for example, 
did not report many psychiatric problems, but obviously they did show a 
variety of antisocial behaviors and deviant personality styles. The forensic 
patients were ordered to get treatment in an outpatient forensic psychiatric 
center by court because of sexual delinquency or other repeated criminal 
behavior. The inpatient sample was recruited either from a closed ward for the 
treatment of PDs or from a neuropsychiatric clinic. The majority of the outpatient 
group belonged to three mental health centers: one policlinic of a psychiatric 
hospital, one psychiatric day-care center (both with treatment periods of 
approximately 1–2 years), and a third group receiving treatment in an outpatient 
mental health center. The substance abuse patients were admitted for a medium- 
stay treatment (3–6 months after detoxification) in a psychiatric hospital.
 The total sample consists of 666 men (68.8%), with a mean age of 35.26 
(range = 18–70, SD = 10.43) and 302 women (31.2%), with amean age of 34.17 
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(range=18–63, SD=11.12). Mean age of the sample was 34.92 years (SD = 10.66, 
range = 18–70). Table 1 presents mean T scores on MMPI–2–RF RC scales for 
the correctional inmates, forensic patients, psychiatric inpatients, psychiatric 
outpatients, and the substance abuse sample. Overall, the factor group showed 
a p value <.003 (Bonferroni correction = .05 /17) for all comparisons except for 
RC3 (Cynicism). We compared effect sizes for differences in mean T scores on 
the RC scales for the psychiatric patients (n = 547) and the forensic patients (n 
= 421). Al differences were significant except for RC3. The forensic patients 
showed higher scores on RC4 (Antisocial Behavior) and RC9 (Hypomanic 
Activation), and the psychiatric patients scored higher on the other RC scales. 
The effect size was large (i.e., Cohen’s d ≥ .80; Cohen, 1992) for differences in 
RCd (Demoralization). Comparisons for RC1 (Somatic Complaints), RC2 (Low 
Positive Emotions), and RC7 (Dysfunctional Negative Emotions) showed 
medium effect sizes (i.e., .50 ≤ Cohen’s d < .80) and comparisons for RC4 
(Antisocial Behavior), RC9 (Hypomanic Activation), and RC8 (Aberrant 
Experiences) showed small effect sizes (i.e., .20 ≤ Cohen’s d < .50). In addition, 
we looked at the skewness of the raw RC scale scores in the five subgroups. A 
rather strict rule of thumb (Bulmer, 1979) says that distribution with values for 
skewness > |1| are skewed. In the five subsamples all scales in each subgroup 
show values < |1| except for RC scales and H–O scale with psychotic content 
(e.g., RC6, RC8, and THD). These scales showed values between 1.06 and 1.59 in 
all subgroups except the psychiatric inpatients. In addition, for correctional 
inmates values for RCd, RC1, and EID were between 1.14 and 1.58, reflecting a 
high percentage of cases with relatively low scores on internalizing problems.
Measures
MMPI–2–RF scales. We calculated the MMPI–2–RF scores from the MMPI–2 
booklet administration. Tellegen and Ben-Porath (2008) and Van der Heijden, 
Egger, and Derksen (2010) confirmed comparability of MMPI–2–RF scale scores 
derived from either the 567-item MMPI–2 booklet or the 338- item MMPI–2–RF 
booklet. The Dutch/Flemish adaptation of the MMPI–2 was developed by 
Derksen, De Mey, Sloore, and Hellenbosch (1993). Translation occurred 
according to international standards (Butcher, 1996; Sloore, Derksen, De Mey, 
& Hellenbosch, 1996). The Dutch norms (N = 1,244) correspond with the norms 
of the American version of the MMPI–2 (Derksen & DeMey, 1992; Sloore et al., 
1996; Van der Heijden, Egger,&Derksen, 2008). Internal consistency coefficients 
of the Clinical scales are slightly lower in the Dutch normative sample than in 
the American normative sample: Cronbach’s alpha ranges from .31 (Scale 5 for 
women) to .85 (Scale 7 for men), with an average of .64 in the Dutch version. 
Test-retest reliability coefficients of the Dutch-language Clinical scales range 
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from .43 (Scale 6 for men) to .88 (Scale 8 for women), with an average of .69. 
Cronbach’s alpha values for the RC scales vary from .55 (RC6) to .87 (RCd) with 
a mean of .71 in the Dutch normative sample (Van der Heijden et al., 2008). Test 
retest reliability coefficients (with an 18-week interval) for the Dutch-language 
RC scales range from r = .67 (RC6; Ideas of Persecution) to r = .88 (RC7; 
Dysfunctional Negative Emotions), with a mean of .78.
 Also, the factor structure of the Dutch-language version of the MMPI–2 is 
comparable with the U.S. version (Derksen, DeMey, Sloore, & Hellenbosch, 
2006; Van der Heijden et al., 2008). Cronbach’s alphas for the H–O scales in the 
Dutch normative sample are .85, .64, and .69 for EID, THD, and BXD,respectively. 
Other psychometric properties of the Dutch-language version of the MMPI–2–
RF scales are provided by Van der Heijden et al. (2008, 2010). There is no 
commercial version of the Dutch-language version of the MMPI–2–RF available 
yet; a version is only available for scientific research and validation studies. 
We used uncorrected raw scores in the analyses.
MCMI–III. The MCMI–III was translated into Dutch by Sloore, Derksen, and 
De Mey (1994). Two teams of bilingual translators made independent translations 
of all the original MCMI–III items. When there was consensus about the 
correct translation, a native English speaker who was also fluent in Dutch (and 
did not have any knowledge of the MCMI) back translated all items. Finally, 
this back-translation was send to the author of the MCMI–III and final 
corrections were made (Rossi, Sloore, & Derksen, 2008). Validation studies on 
the Dutch-language version of the MCMI are provided by Egger et al. (2003a, 
2003b), Rossi et al. (2003), Rossi and Sloore (2005, 2008); Rossi et al. (2007), and 
Rossi, Elklit, and Simonsen (2010). Cronbach’s alphas for all MCMI–III scales 
were similar to the values found for the U.S. version of the MCMI–III (Rossi et 
al., 2008). Cronbach’s alpha for the PD scales varied from .67 for the Narcissistic 
PD to .88 for the Depressive PD, with an average of .79. Cronbach’s alphas for 
the CS scales varied from .70 for Bipolar disorder: Manic to .90 for Major 
Depression, with an average of .83. The Dutch-language version of the MCMI–
III is only available for scientific research and validation studies. We used raw 
scores rather than base rate (BR) scores in the analysis because for statistical 
analyses requiring interval measurement of data, such as factor analysis, raw 
data are more appropriate (Holmes, 1987; Hsu, 2005; Rossi et al., 2007). Actually, 
we used weighted raw scores; non-overlapping prototypal items for specific 
disorders (as defined in the U.S. manual by Millon et al., 2009) receive a weight 
of 2 points, whereas more peripheral, nonprototypical overlapping items 
receive a weight of 1. Millon et al. (2009) provided correlations between U.S. BR 
scores and raw scores. For all PD and CS scales these correlations exceed .82. 
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Themean correlation between BR scores and raw scores for all scales equals .89 
(Millon et al., 2009). Haddy et al. (2005) found strong correlations between both 
types of scores for all scales except the Narcissistic PD.
Procedure and analyses
The instruments were administered in accordance with the procedures 
described in the manuals. MMPI–2–RF profiles met the following inclusion 
criteria: Cannot Say raw scores < 30, VRIN-r and TRIN-r T score ≤ 80, Fp-r T 
score < 100, and L ≤ 80 (Butcher et al., 2001). Also, all MCMI–III profiles met 
standard validity criteria: a total number of omitted or invalid responses ≤ 12, 
34 ≤ or a raw score on Scale X ≤ 178, Scale W < 10, and Scale V ≤ 1 (Millon et al., 
2009). Adaptation of these criteria resulted in the listwise deletion of 160 cases 
of the initial sample of N = 1,128.
 First of all, internal consistency coefficients (Cronbach’s alpha) and aver-
ageinteritem correlations (AICs) were calculated for the RC scales and H–O 
scales and for the MCMI–III PD scales and CS scales. The AIC is considered to 
be a better measure of internal consistency than Cronbach’s alpha, as it is 
independent of the number of items of a scale. Clark and Watson (1995) 
recommended a range of .15 to .50 as the ideal AIC, with higher ranges (i.e., 
.40–.50) for narrower constructs such as the RC scales. After inspection of the 
internal consistency coefficients for both sets of scales, we considered the in-
tercorrelations for the RC scales and the MCMI–III scales.
 Then, zero-order correlations were calculated for the RC scales and H–O 
scales with the MCMI–III PD scales and CS scales. Correlations that reached at 
least a medium effect size were interpreted (r ≥ .30; Cohen, 1988) because of the 
possibility of artificially inflated correlations due to shared method variance 
between the two self-report measures. Subgroup analyses were performed to 
investigate relationships between the two measures in forensic patients, 
psychiatric inpatients, and psychiatric outpatients. Although there were some 
differences in mean T scores on the RC scales for the subgroups in our sample 
(i.e., forensic patients vs. psychiatric patients), we expected that relations 
between MMPI–2–RF scales and the MCMI–III scales would be the same for 
these subgroups because the underlying structure of psychopathology and 
personality characteristics should be the same in different groups.
After that, we investigated the underlying structure of the RC scales. We used 
PCA because it intends to explain all variance, error included. To make sure 
that there were enough indicators to obtain a meaningful and interpretable 
factor structure, we randomly assigned the items to one of two parcels for that 
specific RC scale (Goldberg & Velicer, 2006; Little, Cunningham, Shalar, & 
Widaman, 2002). We reported varimax rotation to ensure comparability with 
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earlier factor-analytic studies with the Dutch-language version of the MMPI–2 
(Derksen et al., 2006). However, results from oblique rotation were in the same 
line. We used parallel analysis (Glorfeld, 1995; Horn, 1965) to determine the 
number of factors that should be extracted.
 Finally, to evaluate the dimensional overlap between the RC scales and the 
MCMI–III scales, we calculated canonical correlations between both sets of 
scales. The purpose of this analysis is to explain a relation between two sets of 
variables, instead of modeling individual variables (Tacq, 1997). In canonical 
correlation analysis (CCA), factors in each instrument are identified that show 
a correlation. These correlated factors reflect underlying dimensions of the 
two sets of variables, in this case the RC scales and the MCMI–III scales. In 
addition, we performed a joint factor analysis of RC scales and MCMI–III 
scales to investigate the dimensional overlap between both sets of scales. Here, 
we used exactly the same procedure as mentioned earlier, although we did not 
parcel the RC scales in these analyses because the combined set of RC scales 
and MCMI–III scales provided enough possible indicators per factor to obtain 
a meaningful and interpretable solution.
Results
Internal consistency and intercorrelations
Cronbach’s alpha for the RC scales varied from .72 (RC6; Ideas of Persecution) 
to .94 (RCd; Demoralization) with an average of .80. AICs for the RC scales 
varied from .12 (RC9; Hypomanic Activation) to .38 (RCd; Demoralization). 
These values are higher than Cronbach’s alphas found in the Dutch normative 
sample (i.e., M Cronbach’s alpha = .71), but correspond with results found in 
U.S. and Dutch patient samples (Tellegen & Ben-Porath, 2008; Van der Heijden 
et al., 2008). Cronbach’s alphas for the H–O scales were .93 for EID, .77 for THD, 
and .82 for BXD, which is higher than values found in the Dutch normative 
sample, but similar to values found in U.S. patient samples (Tellegen & 
Ben-Porath, 2008). The AICs for the H–O scales were .24, .17, and .12 for EID, 
BXD, and THD, respectively.
 In addition, we calculated Cronbach’s alpha for the H–O scales and RC 
scales in each subgroup. All Cronbach’s alphas except for RC6 (Ideas of 
Persecution) in the correctional inmate group exceeded .70, which can be 
considered a reasonable criterion for internal consistency (Nunnally, 1978; 
Streiner, 2003). Overall, internal consistencies of the MMPI–2–RF scales were 
fairly the same in our five subgroups. More detailed information about these 
subgroup analyses is available on request from P. T. Van der Heijden.
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 The internal consistency of the MCMI–III PD scales varied from .71 
(Compulsive PD) to .89 (Depressive PD), with an average of .81. Values for 
Cronbach’s alpha for the CS scales ranged from .71 (Alcohol Dependence) to .91 
(Major Depression) with an average of .84. AICs for the MCMI–III PD scales 
vary from .11 (Narcissistic PD) to .35 (Depressive PD) and for the CS scales 
from .15 for Alcohol Dependence to .38 for Dysthymic disorder.
 We inspected intercorrelations among RC scales and MCMI–III scales. The 
mean correlation between all RC scales is .39. Among 36 RC scale intercorrela-
tions, 11 (30.5%) showed a large effect (i.e., r ≥.50) and 13 inter-correlations 
(36%) showed a medium effect size (i.e., .30 ≤ r < .50). Correlations between RC7 
(Dysfunctional Negative Emotions) and RC8 (Aberrant Experiences) exceeded 
.60 in this sample, whereas in the Dutch normative sample this correlation is 
.42. In another outpatient psychiatric sample, we found a correlation of .53 
between RC7 and RC8 (Van der Heijden et al., 2008). However, this difference 
for correlations between RC7 and RC8 in both psychiatric samples (Z =2.67, 
p<.01) showed only a small effect size (i.e., Cohen’s q = .12). RC3 (Cynicism), 
RC4 (Antisocial Behavior), RC6 (Ideas of Persecution), and RC9 (Hypomanic 
Activation) showed the least correlations with other RC scales.
 For the MCMI–III PD scales, the AIC is .50 with 48 (52.7%) inter-correla-
tions showing a large effect size and another 21 (23.1%) intercorrelations 
showing a medium effect size. Particularly the Avoidant, Depressive, Passive-
Aggressive and Self-Defeating PDs showed strong correlations with the other 
PDs. The MCMI–III Thought disorder showed strong correlations with 
Dysthymic disorder (r = .88) and Depressive PD (i.e., r = .85). Millon et al. (2009) 
reported comparable correlations between (base rate scores of) Thought 
disorder and Dysthymic disorder and Depressive PD of .79 and .76, respectively 
(N = 998).
Correlations for MMPI–2–RF scales with the MCMI–III Scales
Table 2 presents correlations for the MMPI–2–RF scales with the MCMI–III 
scales. To start with the higher order level, EID showed strong correlations 
(i.e., r > |.50|) with all PD and CS scales that make up the MCMI–III factors 
General Maladjustment and Emotional instability/Detachment (e.g., Schizoid, 
Avoidant, Depressive, Dependent, reversed Histrionic and Narcissistic, 
Negativistic, Masochistic, Borderline, and Schizotypal PDs, and Anxiety 
disorder, Somatoform disorder, Bipolar: Manic disorder, Dysthymic disorder, 
PTSD, Thought disorder, and Major Depression). These are all internalizing 
disorders with high levels of experienced negative affectivity and emotional 
dysfunction or emotional detachment (i.e., Schizoid PD). Correlations for EID 
with these disorders vary from .63 (Negativistic PD) to .79 (Depressive PD and 
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Dysthymic disorder). Correlations for EID with externalizing disorders (i.e., 
Antisocial and Sadistic PD and Alcohol and Drug Dependence) were small 
(i.e., r <. 30). THD showed the strongest correlation with Delusional disorder, 
but it also showed strong correlations with Thought disorder, the Paranoid 
and Schizotypal PD, and some anxiety-related CSs (i.e., Anxiety disorder and 
PTSD). In addition, THD shows a lot of medium correlations with internalizing 
disorders and with the Borderline PD and Bipolar: Manic disorder. As 
expected, BXD showed strong correlations with the Antisocial and Sadistic 
PDs and with Drug Dependence, and medium correlations with Bipolar: 
Manic disorder, Alcohol Dependence, and the Compulsive PD (reversed).
 When we look at the lower level (i.e., individual scale comparisons), there 
is a lot of redundancy of the RC scales with the H–O scales in relation to the 
MCMI–III. For example, RCd (Demoralization) has a correlation with EID of r 
= .94 in this sample. Not surprisingly, RCd and EID show exactly the same 
correlations with the MCMI–III scales. Only differences in correlations 
between EID and RCd with the Histrionic PD (Z = –2.43, p<.05) and Narcissistic 
PD (Z =–2.10, p<.05) reached levels of statistical significance, but effect sizes 
were small (Cohen’s q = –.11 and –.10, respectively). To further investigate the 
pattern of relations with theMCMI–III scales for EID and RCd, we correlated 
the columns of correlations of EID and RCd with the MCMI–III scales. This 
correlation was r = .998, suggesting that relations of RCd and EID with the 
MCMI–III scales correlate almost perfectly.
 RC2 (Low Positive Emotions) showed strong relations with Major 
Depression (r = .58), Dysthymic disorder (r = .58), and Avoidant PD (r = .58), 
Schizoid PD (r = .55), and Depressive PD (r = .55), but relations for RC2 with 
theseMCMI–III scales were less strong than relations for RCd (Demoralization) 
with these same scales (r = .76, r = .81, r = .71, r = .62, and r = .81, respectively, 
all significant p < .01, Cohen’s q = –.33, –.46, –.22, –.11, and –.51, respectively). 
RC2 and RCd show nearly the same pattern of correlations with the MCMI–III 
scales, although correlations for RCd are higher in magnitude. We hypothesized 
that RC2 (Low Positive Emotions) would correlate more strongly with depres-
sion-related disorders than RC7 (Dysfunctional Negative Emotions), but this 
was not the case. RC7 shows stronger relations with depression-related 
disorders in the MCMI–III than RC2 does. For example, RC7 showed a stronger 
relation with Major Depression (r = .67 vs. r = .58, Z = 3.26, p < .01, Cohen’s q = 
.15), Dysthymic disorder (r = .71vs. r = .58, Z = 4.94, p < .01, Cohen’s q = .22), and 
Depressive PD (r = .75 vs. r = .55, Z = 7.79, p < .001, Cohen’s q = .35). We also 
hypothesized that RC7 would correlate more strongly with anxiety-related 
disorders from the MCMI–III than would RC2. This hypothesis was confirmed, 
as RC7 shows stronger relations with Anxiety disorder and PTSD than RC2 Ta
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does (r = .44 vs. r = .73, Z = –10.03, p < .001, Cohen’s q = –.46; and r = .46 vs. r = 
.67, Z = –6.88, p < .01, Cohen’s q = –.31).
 Similarly, RC6 (Ideas of Persecution) and RC8 (Aberrant Experiences) were 
fairly redundant with THD, as none of the effect sizes for differences in 
correlations between THD and RC6 or RC8 with any of the MCMI–III scales 
reached even a medium effect size. As hypothesized, RC6 showed stronger 
relations with the Paranoid PD (Z = 4.30, p < .01) and the Delusional disorder 
(Z = 6.01, p < .01), than RC8, although effect sizes were small. On the contrary, 
RC8 showed stronger relations than RC6 with Borderline PD (Z =–3.66, p<.01), 
Thought disorder (Z =5.32, p<.01), PTSD (Z =2.32, p<.05), Anxiety disorder (Z = 
3.17, p < .01), Somatoform disorder (Z = 3.75, p < .01), Bipolar: Manic disorder (Z 
= 2.16, p < .05), Dysthymic disorder (Z = –2.93, p < .05), and Major Depression 
(Z = –3.18, p < .01), although all effect sizes are small (Cohen’s q < .30). RC6 and 
RC8 show equal relations with the Schizotypal PD.
 RC4 (Antisocial Behavior) and RC9 (Hypomanic Activation) showed much 
redundancy with BXD. We compared correlations for RC4 and BXD with all 
MCMI–III scales. None of the differences in correlations showed even a 
medium effect size. In addition, we compared correlations for BXD and RC9 
with all MCMI–III scales. Only the correlations for RC9 and BXD with Drug 
Dependence showed a medium effect size (r = .43 vs. r = .65, Z = 6.93, p < .001, 
Cohen’s q = .32). On the other hand, RC4 and RC9 did show some specific 
correlations with the MCMI–III scales. For example, RC4 showed stronger 
relations than RC9 with the Antisocial PD (Z = 3.59, p < .01), Alcohol Dependence 
(Z = 2.35, p < .05), and Drug Dependence (Z = 6.18, p < .01), whereas RC9 showed 
stronger relations with Bipolar: Manic disorder (Z = –6.05, p < .01). Nonetheless, 
effect sizes for all these comparisons were small.
 RC1 (Somatic Complaints) showed the strongest relation with Somatoform 
disorder (r =.60). At the same time, it also showed strong relations with depres-
sive-related disorders (i.e., Depressive PD, r = .53; Dysthymic disorder, r = .59; 
and Major Depression, r = .60) and with the Schizotypal PD (r = .50) and 
Thought disorder (r = .57). 
 Finally, RC3 (Cynicism) showed a strong relation with the Paranoid PD (r 
= .54) and a medium-size relation with the Schizoid PD, Antisocial PD, Sadistic 
PD, Negativistic PD, and Borderline PD, all PDs that are characterized by 
feelings of hostility, alienation, and interpersonal problems. Notably, RC3 and 
RC6 (Ideas of Persecution) have a fairly comparable pattern of correlations 
with the MCMI–III scales except that RC6 has stronger relations with 
Schizotypal PD (Z = 4.63, p < .01, Cohen’s q = .21) and severe CSs (i.e., Delusional 
disorder [Z = 5.73, p < .01, Cohen’s q = .26] and Thought disorder [Z= 2.53, p < 
.05, Cohen’s q = .12]).
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 We divided our sample into three subgroups (inpatient psychiatric, outpatient 
psychiatric, and forensic) to check if correlations between the MMPI–2–RF 
scales and the MCMI–III scales differed by subgroup, but this was not the case. 
First of all, no medium or large effects (i.e., Cohen’s q = .30 and .50, respectively) 
were found in the differences of 288 (12 × 24) correlations between MMPI–2–
RF and MCMI–III scales for the inpatient and outpatient psychiatric patients. 
When we compared correlations between MMPI–2–RF scales and MCMI–III 
scales for the psychiatric group (inpatient and outpatient combined) and the 
forensic group, no differences in correlations were found that reached a large 
effect size (Cohen’s q = .50).
 For only five comparisons in MMPI–2–RF/MCMI–III correlations between 
the psychiatric and forensic groups the differences in correlations reached a 
medium effect size (i.e., Alcohol Dependence with EID, RCd, and RC1; Delusional 
disorder with RC2 and Somatoform disorder with RC7). Detailed information 
on the correlations between the MMPI–2–RF scales and the MCMI–III scales by 
subgroup in our sample is available on request from P. T. Van der Heijden.
Internal structure of the RC Scales
We assigned RC scale items one by one with a random number generator 
(integers only, minimum = 1, maximum = 2) to one of two parcels and named 
these parcels RCd-a, RCd-b, RC1-a, RC1-b, and so on. This sometimes resulted 
in parcels with an unequal number of items. For example, RC2-a contained 6 
items, whereas RC2-b had 11 items, and RC7-a contained 9 items, whereas 
RC7-b contained 15 items. The rest of the parcels had an almost equal number 
of items. The mean correlation between these parcels was .69 (ranging from .61 
for RC6 to .89 for RCd). Cronbach’s alpha for these parcels varied from .47 
(RC2-a) to .89 (RCd-a), and the AIC from .12 (RC9-a and RC9-b) to .39 for RCd-a.
We performed PCA with these 18 RC scales parcels. The first four observed 
eigenvalues were 6.74, 3.07, 1.44, and 1.07, respectively. The first four 95th 
percentile eigenvalues for 1,000 random data sets with 18 variables and 968 
cases were 1.28, 1.23, 1.19, and 1.13. This means that three factors should 
provide the best solution in our data set. The rotated component matrix is 
presented in Table 3. As Table 3 indicates, the first factor is primarily defined 
by RCd (Demoralization), RC2 (Low Positive Emotions), and RC7 (Dysfunctional 
Negative Emotions). Factor 2 is primarily defined by psychotic content (e.g., 
RC6 [Ideas of Persecution] and RC8 [Aberrant Experiences]). Factor 3 is 
primarily defined by externalizing behaviors (e.g., RC4 [Antisocial Behavior] 
and RC9 [Hypomanic Activation]).
 RC1 (Somatic Complaints) showed equal loadings on internalizing and 
psychotic content and RC3 (Cynicism) showed the strongest loadings on 
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psychotic content, but also moderate loadings on externalizing behaviors. 
These three factors have strong correlations with the H–O scales: EID with 
Factor 1, r = .93; THD with Factor 2, r = .86; and BXD with Factor 3, r = .90.
Dimensional overlap between the RC Scales and MCMI–III Scales
A canonical correlation analysis in our sample revealed nine statistically 
significant canonical variables, of which only the first two were clearly 
interpretable as an internalizing dimension and an externalizing dimension. 
The internalizing dimension was defined by RCd (Demoralization), RC1 
(Somatic Complaints), RC2 (Low Positive Emotions), RC7 (Dysfunctional 
Negative Emotions), RC8 (Aberrant Experiences), Schizoid PD, Avoidant PD, 
Table 3   PCA on RC Scale parcels with Varimax rotation  
Component
1 2 3
RCd-a (dem) .86 .28 .06
RCd-b (dem) .85 .27 .15
RC1-a (som) .59 .56 -.11
RC1-b (som) .53 .54 -.14
RC2-a (lpe) .78 -.06 -.05
RC2-b (lpe) .81 -.06 -.08
RC3-a (cyn) -.02 .51 .36
RC3-b (cyn) .15 .51 .43
RC4-a (asb) .07 .02 .82
RC4-b (asb) .11 .01 .85
RC6-a (per) .12 .71 .11
RC6-b (per) .13 .69 .17
RC7-a (dne) .71 .39 .18
RC7-b (dne) .70 .50 .12
RC8-a (abx) .36 .62 .10
RC8-b (abx) .22 .71 .11
RC9-a (hpm) -.10 .49 .57
RC9-b (hpm) -.12 .33 .72
Note. We assigned RC scale items randomly to one of two parcels and named these parcels RCd-a, 
RCd-b, RC1-a, RC1-b etc.. 
Factor loadings ≥ |.50| are presented boldface.
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Depressive PD, Dependent PD, Negativistic PD, Masochistic PD, Schizotypal 
PD, Bordeline PD, Anxiety disorder, Somatoform disorder, Dysthymic 
disorder, PTSD, Thought disorder, and Major Depression through high 
loadings (> |.50|) on this variable. The externalizing dimension was primarily 
defined by RC3 (Cynicism), RC4 (Antisocial Behavior), RC9 (Hippomanic 
Activation), RC6 (Ideas of Persecution), Antisocial PD, Sadistic PD, Paranoid 
PD, Bipolar: Manic disorder, Alcohol Dependence, and Drug Dependence. 
Although this analysis provided sufficient information about the dimensional 
overlap between both sets of scales (i.e., 61.24% of variance in RC scales was 
explained by the MCMI–III PD and CS scales and 49.26% of variance in MCMI–
III scales was explained by the RC scales by means of these two canonical 
variables), factor analytic techniques were necessary to reveal a clearer picture 
of the variance shared by both sets of scales.
 Therefore, we performed PCA on the RC scales and the MCMI–III CS and 
PD scales. The first five observed eigenvalues were 15.66, 4.93, 2.03, 1.36, and 
1.02, respectively. For 1,000 random data sets with equal variables and cases, 
the first five 95th percentile eigenvalues were 1.40, 1.35, 1.31, 1.28, and 1.25. This 
indicates that the retention of four factors provides the optimal solution. The 
rotated component matrix is presented in Table 4.
 As Table 4 indicates, the first factor is primarily defined by RCd 
(Demoralization), RC1 (Somatic Complaints), RC7 (Dysfunctional Negative 
Emotions), and to a lesser extent by RC2 (Low Positive Emotions) and RC8 
(Aberrant Experiences). Furthermore, it was defined by the Depressive, 
Dependent, Negativistic, Masochistic, Schizotypal, and Borderline PDs and by 
Anxiety disorder, Somatoform disorder, Dysthymic disorder, PTSD, Thought 
disorder, and Major Depression, and to a lesser extent by Bipolar disorder: 
Manic. This factor clearly represents internalizing problems and behaviors. 
Factor 2 was primarily defined by RC4 (Antisocial Behavior) and RC9 
(Hypomanic Activation), the Antisocial PD, the Sadistic PD, the Compulsive 
PD (reversed), and Alcohol and Drug Dependence, representing externalizing 
problems and behaviors. Factor 3 was defined by RC6 (Ideas of Persecution) 
and RC3 (Cynicism) and by the Delusional disorder and the Paranoid PD. This 
factor can be labeled as a delusional or paranoid ideation factor because it is 
more narrowly defined than Thought disorder or psychotic symptoms in 
general. Finally, Factor 4 was defined by RC2 (Low Positive Emotions), Schizoid 
PD, Avoidant PD, and reversed Narcissistic and Histrionic PDs. This factor can 
be labeled pathological introversion, as it is defined by low positive emotions 
and socially inhibited behavior. Table 5 presents correlations for these factors 
with MMPI–2–RF H–O scales. The H–O scales show strong correlations with 
their corresponding factors.
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Table 4   Rotated component matrix for PCA with Varimax rotation for RC 
scales and MCMI–III scales  
Component
1 2 3 4
RCd (dem) .80 .15 .07 .35
RC1 (som) .69 -.07 .22 .03
RC2 (lpe) .53 -.01 -.14 .58
RC3 (cyn) .16 .25 .62 .03
RC4 (asb) -.05 .76 .19 .03
RC6 (per) .31 .07 .71 .00
RC7 (dne) .74 .14 .29 .27
RC8 (abx) .56 .13 .44 -.11
RC9 (hpm) .12 .57 .45 -.36
Schizoid PD .46 .15 .28 .63
Avoidant PD .57 .05 .29 .68
Depressive PD .82 .14 .17 .36
Dependent PD .72 .05 .17 .32
Histrionic PD -.36 .05 -.09 -.84
Narcissistic PD -.39 .22 .25 -.70
Antisocial PD .07 .92 .17 -.03
Sadistic PD .28 .68 .40 -.08
Compulsive PD -.27 -.68 .19 -.05
Negativistic PD .63 .41 .41 .20
Masochistic PD .73 .18 .25 .40
Schizotypal PD .63 .17 .48 .42
Borderline PD .77 .42 .20 .20
Paranoid PD .33 .17 .81 .23
Anxiety .83 .04 .28 .16
Somatoform .87 .02 .11 .15
Bipolar: manic .51 .47 .38 -.23
Dysthymic .88 .10 .12 .29
Alcohol dependance .17 .66 .11 .08
Drug dependence -.11 .79 .12 -.01
PTSD .78 .11 .30 .21
Thought disorder .86 .20 .24 .20
Major depression .87 .07 .09 .23
Delusional disorder .21 .19 .82 .02
Note. Factor loadings ≥ |.50| are presented boldface.
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Discussion
Results of this investigation fit very well with our hypotheses and lend support 
to the construct validity of the H–O scales and RC scales. Moreover, results are 
in line with current spectrum models of psychopathology and maladaptive 
personality. At the higher order level, the correlations for the H–O scales with 
the MCMI–III PD and CS scales were as hypothesized. EID was primarily 
correlated with the PDs and CSs that build up the general maladjustment or 
internalizing disorders from the MCMI–III. Also as hypothesized, THD was 
strongly related to Delusional disorder, although this scale showed poorer 
discriminant validity in relation to the MCMI–III as it also showed strong 
relations to anxiety-related and depressive disorders. However, strong 
relations between psychotic content and internalizing pathology are not 
uncommon. In research with dimensional models of maladaptive personality, 
cognitive perceptual aberrations typically load on negative affectivity  (Austin 
& Deary, 2000). Even in Markon’s (2010) study, the correlation between the 
internalizing factor and the thought disorder factor was .72. BXD showed the 
best convergent and divergent validity of all H–O scales, as it only showed a 
strong relation with disinhibitory problems and externalizing pathology. This 
H–O scale shows a clear picture of the characteristics traditionally associated 
with the 49–94 code type (Friedman, Lewak, Nichols, & Webb, 2001; Simms et 
al., 2005).
 In terms of the correlations with the MCMI–III, the RC scales RCd 
(Demoralization), RC2 (Low Positive Emotions), and RC7 (Dysfunctional 
Negative Emotions); RC6 (Ideas of Persecution) and RC8 (Aberrant Experiences); 
and RC4 (Antisocial Behavior) and RC9 (HypomanicActivation) are highly 
redundant with their corresponding H–O scales (i.e., EID, THD, and BXD, 
respectively). Of course, this is not surprising, as the H–O scales are based on 
Table 5   Correlations of H–O scales with combined MMPI–2–RF / MCMI–III 
factors  
Factor 1 Factor 2 Factor 3 Factor 4
EID .76 .12 .06 .45
THD .44 .08 .65 -.11
BXD -.15 .75 .24 -.15
Note. EID = Factor 1 is representing internalizing problems; Factor 2 represents externalizing 
pathology; Factor 3 represents paranoid ideation; Factor 4 represents pathological introversion. 
Correlations with a large effect size (i.e. ≥ |.50|) are presented boldface. r ≥ .07 is significant at p < .05
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the RC scales (Tellegen & Ben-Porath, 2008), although the individual RC scales 
should provide a more refined picture.
 Concerning the correlations between RC scales and MCMI–III scales, most 
hypothesized relations were confirmed, although some discrepancies were 
noticed, too. For example, our findings concerning the relationships among 
RCd (Demoralization), RC2 (Low Positive Emotions), and RC7 (Dysfunctional 
Negative Emotions) and the MCMI–III measures for anxiety and depression 
were not in line with Tellegen’s (1985) theoretical model (see alsoWatson, 2005). 
According to this model, low positive emotions (reflected by RC2) are 
distinctive for depressive disorders, whereas high negative affectivity (RC7) is 
related to anxiety. The common variance that is often seen in depression and 
anxiety (which results in high comorbidity between these disorders) can be 
considered a higher order factor that is conceptualized by RCd (Demoralization; 
Tellegen et al., 2003). In our sample, correlations between RC7 (Dysfunctional 
Negative Emotions) and depressive-related disorders are stronger than the 
correlations between RC2 (Low Positive Emotions) and depressive-related 
disorders. Although theoretically unexpected, Tellegen and Ben-Porath (2008) 
also reported stronger or equal correlations for RC7 than for RC2 with several 
self-report measures of depression (i.e., Beck Depression Inventory [BDI; Beck, 
Steer, & Brown, 1996], Multifactor Health Inventory- Revised [Hase, 1996]). 
Reversely, intake diagnosis of depressive disorder and Patient Description 
Form (Graham, Ben-Porath, & McNulty, 1999) scores for depression show 
stronger correlations with RC2 than with RC7 in diverse samples (Tellegen & 
Ben-Porath, 2008). On the basis of these findings, one could hypothesize that 
self-report measures of depression such as the BDI and MCMI–III are primarily 
measuring general distress and negative affectivity, whereas ratings from 
clinicians are more indicative of “real” depression (i.e., anhedonia and lack of 
positive emotions).
 As hypothesized, RC4 (Antisocial Behavior) shows strong relations with 
both the Antisocial and Sadistic PD and with Drug Dependence. These 
findings suggest that RC4 reflects a broader dimension of disinhibition, 
nonplanfulness, and irresponsibility as suggested by Sellbom et al. (2008). RC4 
did not show a strong correlation with the Borderline PD, whereas Simms and 
colleagues (2005) reported strong correlations between RC4 and the SNAP 
Borderline PD scale (e.g., r = .61 in a psychological clinic sample and r = .56 in 
a military veterans sample). One explanation might be that Borderline PD in 
the MCMI–III is more characterized by high levels of negative affectivity. 
 RC9 (Hypomanic Activation) showed particularly strong associations 
with the Antisocial and Sadistic PDs. High scores on this scale refer to poor 
impulse control, aggression, mood instability, euphoria, excitability, sensation 
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seeking, and narcissistic personality features (Ben-Porath & Tellegen, 2008). In 
our sample, RC9 showed only a medium correlation with the Narcissistic PD, 
but showed a strong correlation with the interpersonally exploitive facet of the 
Narcissistic PD. In Millon’s theory, the Antisocial and Sadistic PDs are 
characterized by a callous and hostile mood (corresponding with high scores 
on RC9), whereas the other Cluster B PDs are primarily characterized by an 
instable mood (Millon et al., 2009).
 RC3 (Cynicism) only showed a strong correlation with the Paranoid PD, 
and as hypothesized, it showed medium correlations with other PDs that are 
characterized by distrust as well as a generally low opinion of others. 
Compared to RC6 (Ideas of Persecution), RC3 contains other-referential ideas 
that are less extreme than the self-referential ideas in RC6 (Ben-Porath & 
Tellegen, 2008). This is reflected in stronger correlations for RC6 with severe 
Axis I pathology (i.e., delusional disorder).
 As expected, RC1 (Somatic Complaints) showed the strongest correlation 
with Somatoform disorder and some medium correlations with the introverted 
personality styles. It also showed strong relations with MCMI–III scales with 
psychotic content. Common distress variance might be responsible for this 
latter correlation, as Thought disorder and the Schizotypal PD both have 
strong loadings on the internalizing factor.
 Overall, RC scales reflecting externalizing behaviors (RC4 and RC9) 
showed better discriminant validity in relation to the MCMI–III scales as well 
as in terms of intercorrelations than RC scales representing internalizing 
behaviors (RCd, RC1, RC2, and RC7) and psychotic content (RC6 and RC8). 
Results of the correlational analyses did not show any meaningful differences 
when we divided the sample into subgroups. This confirms the robustness of 
the current results.
Higher order dimensions of maladaptive personality and 
psychopathology
We did confirm the factor structure underlying the RC scales as proposed by 
Tellegen and Ben-Porath (2008) consisting of three factors: internalizing 
problems, externalizing behaviors, and thought disturbance. In the combined 
factor analysis of the RC scales with the MCMI–III scales, we found a four-factor 
solution. These factors resemble the four dimensions found by Markon (2010): 
internalizing, externalizing, thought disorder, and pathological introversion. 
Markon’s dimension of thought disorder is a bit broader, as it also incorporates 
inflexibility and disorganized attachment, but it is primarily defined by 
paranoid ideation as in our study. We did not anticipate a fourth dimension of 
pathological introversion. Although it was found in research on normal and 
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abnormal personality (Kendler et al., 2008; Markon, Krueger, & Watson, 2005) 
this dimension was less clear in relation to more acute forms of psychopathol-
ogy (Markon, 2010). Interestingly, RC2 (Low Positive Emotions) showed a 
strong loading on the pathological introversion dimension. This finding is 
consistent with research by Watson, Clark, and Carey (1988), and Bienvenu 
and colleagues (2004), who showed that social anxiety is accompanied by low 
positive emotions and can be distinguished from other internalizing problems 
in this regard (see also Markon, 2010).
 The four psychopathology dimensions found in this study show some 
overlap with pathological personality domains described by Harkness and 
McNulty (1994), Livesley, Jang, and Vernon (1998), Markon and colleagues 
(2005), Rossi and colleagues (2010), and Widiger and Simonsen (2005; i.e., 
internalizing corresponds with negative emotionality, externalizing corresponds 
with disinhibition and antagonism, thought disorder corresponds with 
peculiarity, and pathological introversion resembles introversion). Moreover, 
the findings reported here regarding the integration of PDs and psychopathology 
in broad spectrums correspond with Millon’s theoretical spectrummodel of 
personality as a foundational structure from which clinical syndromes emerge 
(Millon & Davis, 1996).
Clinical implications of the current research
In our study, the MMPI–2 RC scales show more overlap (i.e., shared variance) 
with the MCMI–III scales than Ownby et al. (1991) found in earlier research 
with the MMPI (Hathaway & McKinley, 1943) Clinical scales and Validity 
scales and the MCMI (Millon, 1983) scales. Ownby and colleagues found that 
approximately 29% of the variance in the MMPI scales could be predicted by 
the MCMI scales, whereas the MMPI accounted for 36% of the variance in the 
MCMI scales. In this investigation, we found values of 61% and 49%, 
respectively. This can mean that the RC scales provide a higher density of 
information compared with the standard Clinical scales. Moreover, when 
using the entire MMPI–2–RF (with an additional 23 Specific Problem scales 
and the PSY–5–r scales), one can expect even higher percentages of shared 
variance between both measures. This implies that it would be less useful to 
use both measures at the same time when assessing a patient.
 Furthermore, the RC scales and H–O scales are more efficient and provide 
a clearer picture in relation to the MCMI–III than the traditional Clinical 
scales. For example, in factor-analytic research with the MMPI–2 Clinical 
scales and the Personality Adjective Check List (PACL; Strack, 1987), which 
measures Millon’s normal personality styles, 8 of 10 MMPI–2 Clinical scales 
loaded on one general distress factor, whereas none of the PACL scales did 
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(Strack & Guevara, 1999). This makes the RC scales and H–O scales probably 
more attractive in clinical assessment than the traditional Clinical scales. On 
the other hand, one would leave an enormous knowledge base on the Clinical 
scales behind if relying solely on the MMPI–2–RF.
Limitations and directions for further research
In this investigation we used exploratory factor analyses (EFAs) to gain insight 
into the way the MCMI–III PD and CS scales and the MMPI–2–RF RC scales 
naturally group together in factors, as there were no specific, empirically 
tested models available for these specific variables. However, to further 
contribute in the search for structural models of psychopathology and 
personality, one should preferably use confirmatory factor analysis (CFA). CFA 
allows comparison of multiple theoretical models and their fit to the data. This 
procedure is generally more appropriate than EFA when specific hypotheses 
can be generated to empirically test explicit theories or competing models.
 Another possible limitation of the current research is that only two models 
of psychopathology were used that were derived via self-report. Correlations 
between both measures of psychopathology might be inflated by single 
method variance. On the other hand, we only interpreted correlations with a 
strong effect to compensate for this bias. Nevertheless, combined studies of 
self-report and rating scale measures of psychopathology and personality 
would be a valuable addition to the literature.
 Also, combined research with different models of psychopathology and 
personality at the same time such as the MMPI–2–RF, Cloninger’s Temperament 
and Character Inventory (Cloninger, Svrakic, & Przybeck, 1993), Livesley’s 
Dimensional Assessment of Personality Pathology (Livesley & Jackson, 2002) 
and the FFM (Costa & McCrae, 1992) could be very interesting for further 
integration of maladaptive personality traits toward DSM–5.
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7.  The MMPI–2–RF in relation to DSM–IV 
 conceptualizations of personality disorders and 
clinical syndromes
In a Dutch sample of psychiatric outpatients (N = 94), we linked the Minnesota 
Multiphasic Personality Inventory–2 (MMPI–2; Butcher et al., 2001) Clinical 
scales and MMPI–2–Restructured Form (MMPI–2–RF; Ben–Porath & Tellegen, 
2008) Higher–Order (H–O) scales, Restructured Clinical (RC) scales and 
Specific Problem scales to the Structured Clinical Interview for the Diagnostic 
and Statistical Manual of Mental Disorders (DSM–IV, 4th ed.; American Psychiatric 
Association, 1994) by First, Spitzer, Gibbon, and Williams (1997). Overall, the 
H–O scales, RC scales, and Specific Problem scales display meaningful 
relationships to Axis I and Axis II disorders conceptualized by the DSM–IV. 
In addition, the RC scales demonstrate a moderate improvement in validity 
over the standard Clinical scales. Theoretical and clinical implications are 
considered.
Within the field of clinical psychology, the Minnesota Multiphasic Personality 
Inventory–2 (MMPI–2; Butcher et al., 2001) is worldwide the most widely used 
and researched self-report measure of psychopathology and personality char-
acteristics (Camara, Nathan, & Puente, 2000). The most recent update in the 
long history of the MMPI–2 is the development of the MMPI–2 Restructured 
Form (MMPI– 2–RF; Ben-Porath & Tellegen, 2008). The MMPI–2–RF, with its 
RC scales and three H–O scales based on the RC scales as its core components, 
is shorter than the MMPI–2 (i.e., 338 items versus 567 items) and contains one 
new and seven revised Validity scales, 23 Specific Problem Scales, two Interest 
Scales, and five revised PSY–5 scales. The current investigation presents a 
predictive validity study of the H–O scales, RC scales, and Specific Problem 
scales with respect to the Structured Clinical Interview for the Diagnostic and 
Statistical Manual of Mental Disorders (DSM–IV, 4th ed.; American Psychiatric 
Association, 1994) Axis I and Axis II disorders by First, Spitzer, Gibbon, and 
Williams (1997) and First, Spitzer, Gibbon, Williams and Benjamin (1995; e.g., 
SCID–I and SCID–II, respectively).
 The RC scales were developed by Tellegen et al., (2003) to solve some major 
interpretive difficulties of the MMPI Clinical scales. Among these difficulties 
are the high intercorrelations due to item overlap and common variance 
related to psychopathology or emotional distress in general (but not to specific 
diagnoses) (Helmes & Reddon, 1993).
 Also, the Clinical scale item pool contains a vast amount of information 
regarding a broad range of psychopathology. In developing the RC scales, Tellegen 
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et al. (2003) wanted to preserve this valuable information of the Clinical scales 
and simultaneously improve their uniqueness and discriminant validity.
 Construction of the RC scales was performed in four steps. First, the 
 conceptualization and labeling of the common distress factor in the Clinical 
scales was guided by thetwo-factor model of mood and affect (Tellegen,Watson, 
& Clark, 1999). This distress factor was labeled Demoralization and was 
constructed through factor analysis of items of Scale 2 (Depression) and Scale 
7 (Psychasthenia), seeing that these scales have the most demoralization-relat-
ed items. Then, these demoralization items were added to each Clinical scale, 
and a combined item factor analysis was performed, which for each Clinical 
scale yielded a demoralization factor and a distinctive factor representing the 
core element of that particular Clinical scale. Items that defined these core 
elements of each Clinical scale were then correlated to the entire MMPI–2 item 
pool. Items from the MMPI–2 item pool with unique and strong correlations 
were added to these core elements to enhance internal consistency and content 
representativeness of the RC scales.
 Finally, the scales were further improved by correlating them with relevant 
extra test criteria and by removing items that displayed poor validity. No item 
overlap between any RC scales was allowed. Nine RC scales were developed in 
this manner; no RC scales were developed for Clinical scale 5 and 0 as they are 
not measures of psychopathology. The restructuring of RC3 (Cynicism) was a 
bit different: A separate factor marked as naïveté was identified as the 
distinctive core component of Scale 3 (Hysteria) because items reflecting 
somatic complaints were already assigned to RC1 (Somatic Complaints). Items 
reflecting naïveté were then scored inversely, and the final scale RC3 was 
named Cynicism, which also contains items of the original Scale 6 (Paranoia).
 Specific Problem scales were developed to measure distinctive components 
from the Clinical scales that were not captured by the RC scales, in addition to 
some facets of the RC scales that require separate assessment – for example, 
substance abuse, which is part of RC4 (Antisocial Behavior; Ben-Porath & 
Tellegen, 2008).
 Factor analysis of the RC scales revealed three underlying dimensions 
representing internalizing problems, externalizing problems, and thought 
disorders. These three dimensions were the primary markers of three Higher 
Order (H–O) scales Emotional /Internalizing Dysfunction (EID) [based mainly 
on the items from Demoralization (RCd), Low Positive Emotions (RC2) and 
Dysfunctional Negative Emotions (RC7)], Behavioral/Externalizing Dysfunction 
(BXD) [based on items from Antisocial Behavior (RC4) and Hypomanic 
Activation (RC9)] and Thought Dysfunction (THD) [consisting of items from 
the Ideas of Persecution (RC6) and Aberrant Experiences (RC8) scales]. These 
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dimensions parallel the classical MMPI code types 2/7, 4/9, and 6/8 and are 
fairly consistent with the higher-order factors found among common mental 
disorders (Markon, 2010).
 Simms, Casillas, Clark, Watson, and Doebbeling (2005) compared the RC 
scales with the Clinical scales with respect to the Schedule for Nonadaptive 
and Adaptive Personality (SNAP; Clark, 1993) and the SCID in a sample of 
psychology clinic clients (N = 285) and a sample of military veterans (N = 567). 
They found that RCd, RC1, RC2, and RC7 were related to current and lifetime 
diagnosis of depression from the SCID, with a medium effect size (i.e., .30 ≤ 
r < .50; Cohen, 1992). However, depressive disorders were better predicted by 
Scale 2 than by RC2. Ratings of anxiety disorders were correlated most strongly 
with the restructured and “traditional” versions of Scales 1, 2, 7, and 8 as well 
as with RCd.
 Anxiety disorders were better predicted by Scale 7 than by RC7. RC1 and 
Scale 1 displayed equal relations to ratings of somatoform disorders, whereas 
substance abuse disorders were better predicted by RC4 than by Scale 4. 
Simms and colleagues did not consider the MMPI–2–RF H–O scales, nor did 
they consider SCID–II classifications for personality disorders (PDs).
 The study by Simms and colleagues (2005) is the only one so far to relate 
the RC scales to the SCID–I. To our knowledge, no study has investigated the 
relationship between the RC scales and the SCID–II. This is remarkable 
because the SCID–I is commonly seen as the “golden standard” in the 
assessment of clinical diagnoses (Shear et al., 2000). The SCID–I is therefore a 
valuable instrument for exploring correlates of the RC scales, although the RC 
scales were not explicitly designed to predict clinical diagnoses (as the Clinical 
scales were). Arbisi, Sellbom, and Ben-Porath (2008) suggest the use of 
structured diagnostic interviews in validation studies to allow for an 
investigation of the diagnostic implications of elevated scores on the RC scales. 
In addition, the SCID–II could be considered an appropriate measure for the 
evaluation of PDs because personality-disordered patients often lack 
self-insight (Westen, 1997), and a diagnostic interview provides the possibility 
to ask for elaborations or concrete examples for clarification.
 Presently, there is paucity in research on the RC scales outside the United 
States, while crosscultural comparisons are needed to investigate whether U. 
S. validation studies on the RC scales may be generalized to other (Western) 
countries. For all of these reasons, we decided to investigate the relationships 
of the H–O scales, RC scales, Specific Problem scales, and standard Clinical 
scales with the SCID–I and SCID–II. Based on prior research (e.g., Simms et al., 
2005), we hypothesized that overall the RC scales and Clinical scales would 
demonstrate comparable convergent and divergent validity with respect to the 
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SCID–I. Based on research with the SNAP (Simms et al., 2005), we hypothesized 
that the RC scales would demonstrate better validity with respect to the SCID–
II than their Clinical scale counterparts. In addition, we hypothesized that, for 
several diagnostic criteria, the Specific Problem scales would demonstrate 
strong correlation [e.g., Stress/Worry (STW) and Anxiety (AXY) for the anxi-
ety-related disorders, Substance Abuse (SUB) for substance use disorders and 
the Interpersonal Scales for the schizoid, histrionic, narcissistic, avoidant, and 
dependent PDs; Tellegen & Ben-Porath, 2008)].
Method
Participants 
All participants (N = 101) were recruited in an outpatient mental health 
institute in the middle of the Netherlands. Data were collected as part of the 
clinical routine and the confidentiality of participants’ identities was 
maintained throughout the study process. Participants with MMPI–2 profiles 
that met the following criteria: Cannot Say raw scores ≥ 30, VRIN and TRIN T 
score ≥ 80 and L > 80 (Butcher et al., 2001); or MMPI–2–RF profiles that met the 
following criteria: Cannot Say raw scores ≥ 15, VRIN-r and TRIN-r T score ≥ 80, 
Fp-r ≥ 100 and L-r ≥ 80 (Ben-Porath & Tellegen, 2008) were excluded from the 
study. Seven participants were excluded based on these criteria. One of them 
demonstrated VRIN ≥ 80 but no significant elevations on the F scale or Clinical 
scales. The other six excluded participants displayed high F scores (103 ≤ F T 
score ≤ 120) and Fp scores (102 ≤ Fp T score ≤ 117) and met criteria for several 
PDs (M = 3, range 2-8) including borderline PD. The final sample consisted of 
94 participants (46 men and 48 women) with a mean age of 36.6 years at day of 
testing (SD = 8.99; range 21-57 years). 
Measurements
The Dutch language version of the MMPI–2 was translated and standardized 
for Belgium and the Netherlands by Derksen, De Mey, Sloore, and Hellenbosch 
(1993). Detailed information about the translation process and the psychometric 
properties of the MMPI–2 and MMPI–2–RF scales in the Dutch normative 
sample is provided by Derksen et al. (1993) and Van der Heijden, Egger, and 
Derksen (2008, 2010). No commercial version of the Dutch MMPI–2–RF is 
available yet, and the Dutch language version of the MMPI–2–RF is available 
only for scientific research and validation studies. We used uncorrected raw 
scores in the analyses.
171
Evaluation of the MMPI–2–RF with the SCID
7
 The SCID–I (First, Spitzer, Gibbon, & Williams, 1997; Groenestijn, Akkerhuis, 
Kupka, Schneider,&Nolen, 1998) and SCID–II (First, Spitzer, Gibbon, Williams, 
& Benjamin, 1995; Weertman, Arntz, & Kerkhofs, 2000) are widely used 
structured clinical interviews to measure clinical syndromes (CSs) and PDs 
based on criteria from the DSM–IV. Three interviewers accounted for all the 
interviews in the current research. These interviewers were adequately trained 
and experienced in administering the interview to guarantee good interrater 
reliability. When interviewers are sufficiently trained, the SCID–I and SCID–II 
showed excellent interrater reliability and test-retest reliabilities in diverse 
studies (Weertman, Arntz, Dreessen, Van Velzen, & Vertommen, 2003; Zanarini 
et al., 2000).
 In the analyses, we reduced all SCID–I classifications to four broad disorders 
in line with Simms and colleagues. (2005). Participants were classified with a 
depressive disorder if they met criteria for one or more depression-related 
disorders (except bipolar disorders), an anxiety disorder if they met criteria for 
any of the anxiety disorders, and with a somatoform disorder if they met criteria 
for any of the somatoform disorders or for fibromyalgia, irritable bowel 
syndrome or chronic fatigue syndrome (Wesley & White, 2004). A category 
substance use disorder (SUD) was made for people with alcohol or drug abuse 
and/or dependency.
 We did not create a category for psychotic disorders as the frequency of 
this type of disorders was too small in our outpatient sample. Only current 
diagnoses were used in the analyses. For the PDs we calculated number of 
criteria met, instead of diagnoses.
Statistical analyses 
First, we calculated a minimum of 85 participants was needed to realize a 
power of .80, based on α = .05 and given an expected medium effect size 
(Cohen, 1992; Simms et al., 2005). Reliability coefficients and inter-correlations 
were calculated for the MMPI–2 and MMPI–2–RF scales. In addition, we 
investigated the diagnostic overlap in the current sample. After that, zero 
order correlations were calculated for the H–O scales, RC scales, Specific 
Problem scales and standard Clinical scales with the SCID–I and II classifica-
tions. We calculated Fisher’s Z to test the differences in correlations between 
the Clinical scales and the RC scales with the SCID–I and II; Cohen’s q was 
calculated as effect size for these comparisons. Because of the large number of 
comparisons and Z-tests, we set the p value for significance conservatively to 
.01 for all the analyses.
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Detailed information about reliability statistics of the H–O scales, RC scales, 
Specific Problem scales and Clinical scales, intercorrelations among RC scales 
and Clinical scales, and differences in average T-scores for RC scales and 
corresponding Clinical scales are available on request from the first author. In 
terms of DSM–IV, there was considerable diagnostic overlap in the current 
sample. For example, the mean number of current Axis I disorders was 2.88 
(SD = 2.45). Of the 50 participants with depression related disorders, 35 (70%) 
also met criteria for at least one of the anxiety disorders. On the other hand, of 
the 54 patients with anxiety–related disorders, 35 (65%) patients also met 
criteria for one of the depression–related disorders. The mean number of PDs 
in the current sample was 1.54 (SD = 1.68; range 0 -7). The mean number of PDs 
for participants who met criteria of at least one PD (N = 58) was 2.5 (range 1 -7). 
The avoidant and borderline PD had the highest frequencies in the sample (i.e., 
26 and 23, respectively).
 Table 1 presents the bivariate correlations for H–O scales, RC scales, and 
corresponding Clinical scales with SCID–I and II classifications. Table 2 
provides correlations for the Specific Problem scales with the same criteria. As 
Table 1 indicates, the RC scales demonstrate convergent and discriminant 
validity in relation to the SCID–I and II classifications: RCd (Demoralization) 
has a strong correlation with depressive disorders and a medium correlation 
with anxiety related disorders. RC2 (Low Positive Emotions) demonstrates the 
strongest relationship with depressive disorders, whereas RC7 (Dysfunctional 
Negative Emotions) demonstrates its strongest relationship with anxiety-relat-
ed disorders. RC1 (Somatic Complaints) displays a medium relationship with 
Somatoform disorder (r = .33), and RC4 (Antisocial Behavior) is clearly related 
to SUD (i.e., medium effect, r = .30). The RC scales also exemplify meaningful 
relationships with the PDs. For example, RC6 (Ideas of Persecution) shows a 
unique and medium correlation with the paranoid PD, and RC4 (Antisocial 
Behavior) demonstrates a strong correlation with the antisocial PD.
 Concerning the Specific Problem scales, Anxiety (AXY) demonstrated a 
small correlation (r = .24) with the anxiety-related disorders, whereas Stress/
Worry (STW) displayed a medium correlation (r = .43) with these disorders. As 
hypothesized, Substance Abuse (SUB) showed a medium correlation with 
SUD. Juvenile Conduct Problems (JCP) demonstrated a strong relationship 
with antisocial PD and Suicidal/Death ideation with borderline PD. Shyness 
(SHY) was strongly correlated with the avoidant PD and Activation (ACT; 
heightened excitation and energy level) with borderline PD. Disaffiliativeness 
(DSF; disliking people and being around them) showed medium correlations 
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with depressive, schizoid and avoidant PD. The Interpersonal Scales were not 
related to the histrionic and narcissistic PDs.
 We did compare correlations for RC scales and Clinical scales with DSM-IV 
Axis I and Axis II disorders. Here, we found some significant differences in 
correlations, but none of these differences reached a large effect size (i.e., 
Cohen’s q = .50). For example, RC4 (Antisocial Behavior) displayed a stronger 
correlation with antisocial PD than Scale 4 did (i.e., Z = 3.10; p < .01; Cohen’s q 
= .46). Similarly, RC3 (Cynicism) demonstrates stronger relationships with 
schizoid PD than Scale 3 (Z = 2.67; p < .01; Cohen’s q = .40). We also compared 
our correlation table (RC scales with Axis I classifications) with correlations 
found by Simms and colleagues (2005) in a sample with 564 military veterans 
(88% male). None of 36 comparisons demonstrated a significant difference (p < 
.01).
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Table 1   Correlations for H–O scales, RC scales and Clinical scales with 
clinical syndromes and personality disorders (N=94)
MMPI–2/MMPI–2–RF SCID–I classifications SCID–II classifications for personality disorders
H–O scales, RC scales and Clinical scales Depr Anx Som SUD Avoid Depen Obs Pass Depr Par Szt Szd His Nar Bor Asp
Emotional/Iternalizing Dysfunction (EID) .51 .44 .27 .04 .54 .37 .31 .24 .66 .37 .28 .10 .07 .00 .44 .02
Thought Dysfunction (THD) -.05 .10 .13 .04 .11 .18 .09 .21 .29 .44 .35 -.08 .02 -.15 .36 .16
Behavioural/Externalizing Dysfunction (BXD) -.10 .01 .12 .21 -.10 -.07 .06 .27 -.04 .31 .13 .11 .02 .16 .37 .65
Demoralization (RCd) .50 .41 .23 .03 .54 .38 .25 .22 .62 .35 .29 .07 .13 .03 .43 -.02
Somatic Complaints (RC1) .13 .25 .33 -.06 .21 .29 .14 .19 .41 .43 .19 -.04 .19 -.03 .38 .06
Scale 1: Hypochondriasis (Hs) .22 .32 .35 -.04 .25 .33 .14 .21 .46 .49 .22 -.09 .17 -.01 .45 .08
Low Positive Emotions (RC2) .47 .30 .16 -.01 .44 .26 .17 .04 .40 .10 .01 .18 -.05 -.04 .16 -.16
Scale 2: Depression (D) .52 .45 .29 .02 .44 .33 .14 .16 .54 .27 .11 -.01 .18 .03 .35 -.17
Cynicism (RC3) .08 .20 .14 -.03 .08 .01 .16 .33 .23 .39 .21 .18 .15 .22 .29 .20
Scale 3: Hysteria (Hy) .29 .19 .28 .11 .03 .23 -.08 -.02 .24 .16 .04 -.21 .26 .05 .28 -.07
Antisocial Behaviour (RC4) .07 .07 .21 .30 .02 .07 .09 .31 .16 .41 .22 .06 .00 .01 .45 .58
Scale 4: Psychopathic Deviate (Pd) .35 .30 .29 .11 .11 .17 .14 .40 .45 .47 .22 -.09 .08 -.04 .46 .19
Ideas of Persecution (RC6) .02 .16 .18 .10 .09 .11 .03 .24 .28 .44 .27 -.13 .01 -.18 .25 .03
Scale 6: Paranoia (Pa) .33 .25 .09 .16 .19 .22 .14 .23 .42 .41 .19 -.15 .04 -.25 .32 -.03
Dysfunctional Negative Emotions (RC7) .24 .37 .23 .04 .41 .36 .19 .27 .56 .51 .31 -.03 .11 -.06 .52 .16
Scale 7: Psychastenia (Pt) .40 .37 .27 .03 .44 .37 .26 .25 .61 .47 .29 .01 .17 .01 .54 .12
Aberrant Expierences (RC8) -.01 .07 .17 .06 .13 .27 .14 .17 .31 .40 .37 -.01 .07 -.08 .50 .21
Schizophrenia (Sc) .30 .32 .27 .01 .36 .34 .27 .33 .53 .53 .35 .07 .17 .03 .54 .18
Hypomanic Activation (RC9) -.17 -.03 -.01 .06 -.19 -.02 .23 .36 .02 .41 .18 .08 .16 .20 .40 .47
Scale 9: Hypomania (Ma) -.10 -.10 .06 .00 -.23 .00 .10 .28 .03 .38 .14 -.02 .19 .17 .40 .32
Note. Depr = Depression; Anx = Anxiety; Som = Somatoform; SUD = Substance Use disorder; Avoid 
= Avoidant PD; Depen = Dependent PD; Obs = Obsessive-Compulsive PD; Pass = Passive 
Aggressive PD; Depr = Depressive PD; Par = Paranoid PD; Szt = Schizotypal PD; Szd = Schizoid 
PD; His = Histrionic PD; Nar = Narcissistic PD; Bor = Borderline PD; Asp = Anticosial PD 
(Personality Disorder). Correlations with a strong effect size (i.e. r ≥ .50) are in boldface, correlations 
with a medium effect size are italicized. rs ≥ .27 are significant at p <.05 
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Table 1   Correlations for H–O scales, RC scales and Clinical scales with 
clinical syndromes and personality disorders (N=94)
MMPI–2/MMPI–2–RF SCID–I classifications SCID–II classifications for personality disorders
H–O scales, RC scales and Clinical scales Depr Anx Som SUD Avoid Depen Obs Pass Depr Par Szt Szd His Nar Bor Asp
Emotional/Iternalizing Dysfunction (EID) .51 .44 .27 .04 .54 .37 .31 .24 .66 .37 .28 .10 .07 .00 .44 .02
Thought Dysfunction (THD) -.05 .10 .13 .04 .11 .18 .09 .21 .29 .44 .35 -.08 .02 -.15 .36 .16
Behavioural/Externalizing Dysfunction (BXD) -.10 .01 .12 .21 -.10 -.07 .06 .27 -.04 .31 .13 .11 .02 .16 .37 .65
Demoralization (RCd) .50 .41 .23 .03 .54 .38 .25 .22 .62 .35 .29 .07 .13 .03 .43 -.02
Somatic Complaints (RC1) .13 .25 .33 -.06 .21 .29 .14 .19 .41 .43 .19 -.04 .19 -.03 .38 .06
Scale 1: Hypochondriasis (Hs) .22 .32 .35 -.04 .25 .33 .14 .21 .46 .49 .22 -.09 .17 -.01 .45 .08
Low Positive Emotions (RC2) .47 .30 .16 -.01 .44 .26 .17 .04 .40 .10 .01 .18 -.05 -.04 .16 -.16
Scale 2: Depression (D) .52 .45 .29 .02 .44 .33 .14 .16 .54 .27 .11 -.01 .18 .03 .35 -.17
Cynicism (RC3) .08 .20 .14 -.03 .08 .01 .16 .33 .23 .39 .21 .18 .15 .22 .29 .20
Scale 3: Hysteria (Hy) .29 .19 .28 .11 .03 .23 -.08 -.02 .24 .16 .04 -.21 .26 .05 .28 -.07
Antisocial Behaviour (RC4) .07 .07 .21 .30 .02 .07 .09 .31 .16 .41 .22 .06 .00 .01 .45 .58
Scale 4: Psychopathic Deviate (Pd) .35 .30 .29 .11 .11 .17 .14 .40 .45 .47 .22 -.09 .08 -.04 .46 .19
Ideas of Persecution (RC6) .02 .16 .18 .10 .09 .11 .03 .24 .28 .44 .27 -.13 .01 -.18 .25 .03
Scale 6: Paranoia (Pa) .33 .25 .09 .16 .19 .22 .14 .23 .42 .41 .19 -.15 .04 -.25 .32 -.03
Dysfunctional Negative Emotions (RC7) .24 .37 .23 .04 .41 .36 .19 .27 .56 .51 .31 -.03 .11 -.06 .52 .16
Scale 7: Psychastenia (Pt) .40 .37 .27 .03 .44 .37 .26 .25 .61 .47 .29 .01 .17 .01 .54 .12
Aberrant Expierences (RC8) -.01 .07 .17 .06 .13 .27 .14 .17 .31 .40 .37 -.01 .07 -.08 .50 .21
Schizophrenia (Sc) .30 .32 .27 .01 .36 .34 .27 .33 .53 .53 .35 .07 .17 .03 .54 .18
Hypomanic Activation (RC9) -.17 -.03 -.01 .06 -.19 -.02 .23 .36 .02 .41 .18 .08 .16 .20 .40 .47
Scale 9: Hypomania (Ma) -.10 -.10 .06 .00 -.23 .00 .10 .28 .03 .38 .14 -.02 .19 .17 .40 .32
Note. Depr = Depression; Anx = Anxiety; Som = Somatoform; SUD = Substance Use disorder; Avoid 
= Avoidant PD; Depen = Dependent PD; Obs = Obsessive-Compulsive PD; Pass = Passive 
Aggressive PD; Depr = Depressive PD; Par = Paranoid PD; Szt = Schizotypal PD; Szd = Schizoid 
PD; His = Histrionic PD; Nar = Narcissistic PD; Bor = Borderline PD; Asp = Anticosial PD 
(Personality Disorder). Correlations with a strong effect size (i.e. r ≥ .50) are in boldface, correlations 
with a medium effect size are italicized. rs ≥ .27 are significant at p <.05 
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Table 2   Correlations for Specific Problem scales with clinical syndromes 
and personality disorders (N = 94)
SCID–I classifications SCID–II classifications for personality disorders
MMPI–2–RF Specific Problem scales Depr Anx Som SUD Avoid Depen Obs Pass Depr Par Szt Szd His Nar Bor Asp
Somatic/Cognitive and Internalizing Scales
  Malaise (MLS) .42 .33 .27 .06 .25 .31 .18 .22 .52 .44 .16 -.04 .15 .05 .50 .12
  Gastrointestinal Complaints (GIC) .16 .27 .41 -.10 .25 .24 .16 .15 .37 .30 .21 -.07 .04 -.04 .32 .17
  Head Pain Complaints (HPC) .15 .21 .26 -.02 .13 .31 .08 .09 .33 .31 .22 -.07 .19 -.03 .32 .06
  Neurological Complaints (NUC) -.01 .15 .19 -.06 .10 .15 .06 .24 .27 .38 .07 .03 .20 .12 .30 .03
  Cognitive Complaints (COG) .34 .33 .31 .06 .35 .38 .28 .21 .48 .32 .24 .07 .20 .01 .45 .11
  Suicidal/Death Ideation (SUI) .23 .07 .05 .09 -.03 .23 .24 .18 .16 .29 .29 -.01 .06 .11 .50 .21
  Helplessness/Hopelessness (HLP) .41 .26 .17 -.03 .46 .35 .22 .21 .53 .29 .30 .13 .03 .07 .35 -.02
  Self-Doubt (SFD) .29 .31 .21 .03 .48 .28 .20 .08 .57 .21 .27 .00 .00 -.14 .29 -.08
  Inefficacy (NFC) .19 .26 .18 -.08 .47 .36 .25 .19 .45 .37 .33 -.04 -.05 -.08 .41 .17
  Stress/Worry (STW) .38 .43 .24 -.01 .39 .32 .23 .28 .60 .41 .25 -.08 .19 -.07 .49 .11
  Anxiety (AXY) .15 .24 .25 .06 .22 .26 .01 .19 .34 .40 .26 -.09 .25 .02 .47 .17
  Anger Proneness (ANP) .18 .13 .21 .05 -.01 .11 .35 .41 .36 .37 .07 .01 .15 .04 .42 .22
  Behavior-Restricting Fears (BRF) .06 .17 .15 -.04 .19 .26 .15 .10 .26 .22 .23 -.01 .21 .02 .31 .12
  Multiple Specific Fears (MSF) .001 .20 .10 -.06 .19 .17 .09 -.02 .21 .20 .18 -.14 .04 -.24 .21 -.12
Externalizing and Interpersonal Scales
  Juvenile Conduct Problems (JCP) .07 .05 .19 .23 .03 .05 .07 .21 .07 .30 .11 -.03 .01 .11 .31 .55
  Substance Abuse (SUB) .10 .07 .08 .32 .09 .00 .04 .15 .04 .20 .13 .04 .02 -.07 .34 .26
  Aggression (AGG) .08 .03 .07 .13 -.12 -.03 .23 .31 .04 .37 .11 .09 .10 .16 .35 .48
  Activation (ACT) -.04 .01 .08 .11 -.05 .23 .16 .17 .16 .40 .22 -.09 .09 -.06 .50 .24
  Family Problems (FML) .21 .23 .14 -.04 .03 .17 .08 .36 .41 .42 .29 .00 .12 .04 .37 .18
  Interpersonal Passivity (IPP) .12 .22 .03 -.04 .49 .21 -.12 -.26 .29 -.09 -.02 -.01 -.16 -.29 -.05 -.27
  Social Avoidance (SAV) .22 .19 .11 -.01 .47 .11 .22 .09 .31 .12 .13 .25 -.18 .08 -.08 .00
  Shyness (SHY) .17 .37 .06 -.08 .67 .31 .29 .11 .46 .28 .32 .24 -.05 -.07 .18 .14
  Disaffiliativeness (DSF) .19 .19 .08 -.07 .36 .03 .27 .17 .38 .08 .20 .38 .02 .15 -.04 .05
Note. Correlations with a strong effect size (i.e. r ≥ .50) are in boldface, correlations with a medium 
effect size are italicized. rs ≥ .27 are significant at p <.05 
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Table 2   Correlations for Specific Problem scales with clinical syndromes 
and personality disorders (N = 94)
SCID–I classifications SCID–II classifications for personality disorders
MMPI–2–RF Specific Problem scales Depr Anx Som SUD Avoid Depen Obs Pass Depr Par Szt Szd His Nar Bor Asp
Somatic/Cognitive and Internalizing Scales
  Malaise (MLS) .42 .33 .27 .06 .25 .31 .18 .22 .52 .44 .16 -.04 .15 .05 .50 .12
  Gastrointestinal Complaints (GIC) .16 .27 .41 -.10 .25 .24 .16 .15 .37 .30 .21 -.07 .04 -.04 .32 .17
  Head Pain Complaints (HPC) .15 .21 .26 -.02 .13 .31 .08 .09 .33 .31 .22 -.07 .19 -.03 .32 .06
  Neurological Complaints (NUC) -.01 .15 .19 -.06 .10 .15 .06 .24 .27 .38 .07 .03 .20 .12 .30 .03
  Cognitive Complaints (COG) .34 .33 .31 .06 .35 .38 .28 .21 .48 .32 .24 .07 .20 .01 .45 .11
  Suicidal/Death Ideation (SUI) .23 .07 .05 .09 -.03 .23 .24 .18 .16 .29 .29 -.01 .06 .11 .50 .21
  Helplessness/Hopelessness (HLP) .41 .26 .17 -.03 .46 .35 .22 .21 .53 .29 .30 .13 .03 .07 .35 -.02
  Self-Doubt (SFD) .29 .31 .21 .03 .48 .28 .20 .08 .57 .21 .27 .00 .00 -.14 .29 -.08
  Inefficacy (NFC) .19 .26 .18 -.08 .47 .36 .25 .19 .45 .37 .33 -.04 -.05 -.08 .41 .17
  Stress/Worry (STW) .38 .43 .24 -.01 .39 .32 .23 .28 .60 .41 .25 -.08 .19 -.07 .49 .11
  Anxiety (AXY) .15 .24 .25 .06 .22 .26 .01 .19 .34 .40 .26 -.09 .25 .02 .47 .17
  Anger Proneness (ANP) .18 .13 .21 .05 -.01 .11 .35 .41 .36 .37 .07 .01 .15 .04 .42 .22
  Behavior-Restricting Fears (BRF) .06 .17 .15 -.04 .19 .26 .15 .10 .26 .22 .23 -.01 .21 .02 .31 .12
  Multiple Specific Fears (MSF) .001 .20 .10 -.06 .19 .17 .09 -.02 .21 .20 .18 -.14 .04 -.24 .21 -.12
Externalizing and Interpersonal Scales
  Juvenile Conduct Problems (JCP) .07 .05 .19 .23 .03 .05 .07 .21 .07 .30 .11 -.03 .01 .11 .31 .55
  Substance Abuse (SUB) .10 .07 .08 .32 .09 .00 .04 .15 .04 .20 .13 .04 .02 -.07 .34 .26
  Aggression (AGG) .08 .03 .07 .13 -.12 -.03 .23 .31 .04 .37 .11 .09 .10 .16 .35 .48
  Activation (ACT) -.04 .01 .08 .11 -.05 .23 .16 .17 .16 .40 .22 -.09 .09 -.06 .50 .24
  Family Problems (FML) .21 .23 .14 -.04 .03 .17 .08 .36 .41 .42 .29 .00 .12 .04 .37 .18
  Interpersonal Passivity (IPP) .12 .22 .03 -.04 .49 .21 -.12 -.26 .29 -.09 -.02 -.01 -.16 -.29 -.05 -.27
  Social Avoidance (SAV) .22 .19 .11 -.01 .47 .11 .22 .09 .31 .12 .13 .25 -.18 .08 -.08 .00
  Shyness (SHY) .17 .37 .06 -.08 .67 .31 .29 .11 .46 .28 .32 .24 -.05 -.07 .18 .14
  Disaffiliativeness (DSF) .19 .19 .08 -.07 .36 .03 .27 .17 .38 .08 .20 .38 .02 .15 -.04 .05
Note. Correlations with a strong effect size (i.e. r ≥ .50) are in boldface, correlations with a medium 
effect size are italicized. rs ≥ .27 are significant at p <.05 
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Discussion
As hypothesized, the RC scales demonstrate convergent and discriminant 
validity with respect to the SCID–I and II. For example, our findings concerning 
the relationships between RC2 and RC7 and the DSM–IV measures for anxiety 
and depression were in line with Tellegen’s model (1985). According to this 
model, low positive emotions (reflected by RC2) are distinctive for depressive 
disorders, whereas high negative affectivity (i.e., RC7) is related to anxiety. The 
common variance that is often seen in depression, and anxiety can be 
considered as a higher order factor conceptualized as demoralization (Tellegen 
et al., 2003). In our sample, RC2 (Low Positive Emotions) had a stronger 
relationship with depression than RC7 (Dysfunctional Negative Emotions), 
whereas for anxiety the opposite was true. RCd (Demoralization) has equal 
correlations with both anxiety and depression.
 RC3 (Cynicism) displayed medium correlations with the paranoid and 
 passive-aggressive PDs. High scores on RC3 reflect cynical beliefs about others, 
believing others look out only for their own interests, and being distrustful of 
others, which are indeed core beliefs of the paranoid and passive aggressive PDs 
(Millon & Davis, 1996). RC9 (Hypomanic Activation) exemplifies medium-size 
correlations with the paranoid, borderline, antisocial, and passive aggressive 
PDs. Elevated scores on RC9 reflect aggression, poor impulse control, mood 
instability, sensation seeking, and other forms of undercontrolled behavior 
(Ben-Porath & Tellegen, 2008). However, high scores on RC9 are also associated 
with narcissistic personality features, although the correlation of RC9 with the 
narcissistic PD is small in the current sample. This may be due to the fact that 
the criteria for the narcissistic PD from the SCID–II are very obvious and 
transparent and therefore not easy to admit in an interview. In our sample only 
4 persons met the criteria for a narcissistic PD. Simms et al. (2005) found a strong 
correlation for RC9 with the narcissistic PD in the SNAP. 
 The Specific Problem scales showed meaningful relationships with the 
DSM–IV classifications. The internalizing scales were related primarily to the 
internalizing disorders, whereas the externalizing scales were related primarily 
to SUD and antisocial PD. Contrary to our hypotheses, we didn’t find significant 
correlations for the Interpersonal scales and the narcissistic and histrionic PDs, 
probably because of low frequencies of these disorders in the current sample. 
Anxiety (AXY; pervasive anxiety, frights, frequent nightmares) showed only a 
small correlation with anxiety related disorders, whereas it showed medium 
correlations with depressive, borderline, and paranoid PD. A possible 
explanation might be that the anxiety-related disorders in the current sample is 
a broad dimension, whereas the AXY scale is a narrow defined construct.
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 Our hypotheses for comparisons of both sets of scales with the DSM–IV 
disorders were only partially confirmed. RC scales measuring externalizing 
behaviors and psychotic symptoms demonstrate some improvement in 
convergent and discriminant validity over their Clinical scale counterparts. 
For example, RC4, RC6, and RC8 are less saturated with depression-related 
variance and therefore display better divergent validity with respect to 
depression- related disorders. However, for RC scales measuring internalizing 
pathology this is not the case; these RC scales display no improvement 
compared to the Clinical scales with respect to internalizing disorders. That 
being said, the RC scales definitely do not perform worse than their Clinical scale 
counterparts with respect to the SCID, although these scales were not designed 
to predict these diagnoses. Moreover, the RC scales have fewer items and thus 
could be seen as more efficient. Overall, we agree with Simms and colleagues 
(2005), who stated that the RC scales “appear to represent a modest psychometric 
improvement over the standard clinical scales” (p. 357). Interestingly, our 
findings were very much in correspondence with findings by Simms and 
colleagues, offering a first indication for the generalizability of U.S. validation 
studies to the Dutch language version of the MMPI–2.
 Potential limitations of the current study must also be considered. First of all, 
we had to reduce the DSM–IV Axis I disorder to four broad categories (without 
a category with psychotic disorders) because of the relative small sample and 
the low frequency of some severe psychiatric disorders. In addition, the SCID 
classifications were not mutually exclusive; there is considerable diagnostic 
overlap in the current sample. This limits our ability to draw inferences about 
discriminant validity. On the other hand, one should have access to an 
overwhelming big sample with an extensive variety of problems and disorders 
to capture all 374 classifications in DSM–IV (APA, 1994). Also, comorbidity is 
widespread among common mental disorders (Krueger, 1999). Moreover, the 
categories we made are the most common ones in mental health practice, and we 
calculated that our sample should be big enough to reach a power of .80. 
Furthermore, we included patients with a variety of Axis I and Axis II disorders, 
which reduces the possibility to restrict range effects. Another limitation might 
be that we did not consider some of the MMPI–2 content and PSY–5 scales that 
show considerable conceptual overlap with the RC scales (Nichols, 2006; Van der 
Heijden et al., 2008). That would make a fairer comparison if one wants to 
evaluate possible redundancy of the RC scales (Nichols, 2006). Yet, these 
particular scales do not appear in the MMPI–2–RF so the possible redundancy is 
not an issue for clinicians who solely use the new MMPI–2–RF scales.
 An interesting direction for future research could be the connections of 
the MMPI–2–RF conceptualizations with current proposals for the DSM–5 
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(personality) disorders. Furthermore, the treatment utility (Nelson-Gray, 2003) 
of the MMPI–2–RF scales should be considered in future research. Ultimately, 
clinicians are most interested in the way these scales can add in the prediction 
of relevant issues such as treatment response and treatment outcome. As 
mentioned above, there is no commercial version of the MMPI–2–RF available 
yet in the Netherlands, but publication is planned. In the United States, both 
MMPI–2 versions are available at the same time. So which one to chose? As far 
as the current research is concerned, the H–O scales, RC scales, and Specific 
Problem scales show meaningful correlations with the SCID–I and II classifi-
cations, although they were not explicitly designed to predict these diagnoses. 
Moreover, the RC scales show a moderate improvement compared to the more 
comprehensive Clinical scales. The RC scales show the same reliability 
statistics, less intercorrelations (Tellegen et al., 2003; Van der Heijden et al., 
2008), and slightly better discriminant validity than the Clinical scales. In 
addition, the MMPI–2–RF has 40% less items. The RC scales provide an efficient 
and homogeneous measure, whereas the Clinical scales may show more 
syndrome fidelity and can rest on an enormous empirical tradition. However, 
new research on the MMPI–2 is becoming more and more related to the RC 
scales and H–O scales instead of the Clinical scales. So the development of an 
equally impressive and extensive research base for the MMPI–2–RF scales to 
draw upon during test interpretation seems just a matter of time. That makes 
the MMPI–2–RF more promising for the future.
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8. Summary and discussion
Psychological test validity is generally strong and convincing, particularly in 
comparison with the validity of most medical tests. The use of psychological 
tests can add validity to clinical interviews and observation in clinical decision 
making (Meyer et al., 2001). However, the use of psychological tests that are 
invalid can also lead to judgments that are harmful, especially in forensic 
settings (e.g., Garb, Wood, Lilienfeld, & Nezworski, 2002). Therefore, it is of 
utmost importance that clinicians use empirically validated tests. Moreover, 
present times with major emphasis on work transparency and accountability, 
urges clinicians from all disciplines, including psychology, to justify the 
services they provide. Hence, they must be able to demonstrate that their 
assessment instruments add useful information (e.g., Garb, 2003; Wood, Garb, 
Lilienfeld, & Nezworski, 2002).
 In the present dissertation, we evaluated the construct validity of the 
Dutch language version of the Minnesota Multiphasic Personality Inventory 
–2–Restructured Form (MMPI–2–RF, Ben-Porath & Tellegen, 2008), the latest 
version of the most used test worldwide (i.e., MMPI–2; Camara, Nathan & 
Puente, 2000). Cronbach and Meehl (1955) formulated three necessary steps for 
investigating the construct validity of a test: (1) articulating a set of theoretical 
concepts and their interrelations (2) developing ways to measure the 
hypothetical constructs proposed by the theory, and (3) empirically testing the 
hypothesized relations among constructs and their observable manifestations. 
Thus, we investigated the construct validity of the Higher–Order (H–O) scales, 
Restructured Clinical scales and Specific Problem Scales in relation to different 
theoretical and empirical models of personality and psychopathology. We 
compared the psychometric properties of the Dutch language version of the 
RC scales with those found for the standard MMPI–2 Clinical scales and with 
U.S. findings.
Psychometric evaluation of the MMPI–2–RF
Reliability and intercorrelations
First of all, the reliability coefficients of the Higher Order (H–O) scales and RC 
scales were generally good (i.e., > .70; Nunnally, 1978; Streiner, 2003; Van der 
Heijden, Egger & Derksen, 2008; 2010). Cronbach’s alpha’s of the RC scales are 
practically the same as those of the Clinical scales, test-retest coefficients were 
overall slightly better than for the RC scales than for their Clinical scale 
counterparts.  Furthermore, internal consistency coefficients for the RC scales 
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in the Dutch samples are comparable to those found in U.S. samples, though 
somewhat lower. For example, mean Cronbach’s alpha for the RC scales is .75 
in the U.S. normative sample and .71 in the Dutch normative sample. Test-retest 
reliabilities for the RC scales in the Dutch normative sample were also 
somewhat lower than those found in the US normative sample (.78 versus .80, 
respectively). 
 In general, high correlations were found for the RC scales and their 
corresponding Clinical scales from which they were derived. Moreover, most 
RC scales were less saturated with Demoralization than their Clinical scale 
counterparts. This resulted in lower intercorrelations among the RC scales 
than among the standard Clinical scales. 
Factor structure
Principal Component Analysis (PCA) of the RC scales in the Dutch normative 
sample and an outpatient psychiatric sample revealed two factors, one 
indicating psychotic symptomatology and externalizing behaviours and the 
other indicating internalizing symptomatology. PCA on the RC scales revealed 
a clearer structure than PCA of the Clinical scales (Van der Heijden et al., 
2008). In a second PCA where we randomly assigned the items to one of two 
parcels for each RC scale we confirmed the factor structure underlying the RC 
scales as proposed by Tellegen and Ben-Porath (2008) consisting of three 
factors: internalizing problems, externalizing behaviours and thought 
disturbance (Van der Heijden, Egger, Rossi & Derksen, 2012).
Construct validity 
Relations for the H–O scales and RC scales with the NEO–Personality 
Inventory – Revised (NEO–PI–R; Costa & Mc Crae, 1992), the Temperament 
and Character Inventory (TCI; Cloninger, Przybeck, Svrakic, & Wetzel, 1994), 
the Millon’s Clinical Multiaxial Inventory–III (MCMI–III; Millon, Millon, 
Davis, & Grossman, 2009) and the Structured Clinical Interview for the 
Diagnostic and Statistical Manual of Mental Disorders (4th ed. [DSM–IV]; 
American Psychiatric Association,1994) Axis I and Axis II disorders by First, 
Spitzer, Gibbon, and Williams (1997) and First, Spitzer, Gibbon, Williams and 
Benjamin, (1995; i.e., SCID–I and SCID–II, respectively) fitted very well with 
our hypotheses and therefore lend support to the construct validity of these 
scales. 
 RC scales measuring externalizing behaviours and psychotic symptoms 
demonstrated some improvement in convergent and discriminant validity 
over their Clinical scale counterparts. For example, RC4, RC6 and RC8 are less 
saturated with depression related variance and therefore display better 
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divergent validity in relation to depression related disorders. However, for RC 
scales measuring internalizing pathology this was not the case; these RC 
scales displayed no improvement compared to the Clinical scales in relation to 
internalizing disorders. The Specific Problem scales showed meaningful 
relations with DSM–IV classifications. 
 We investigated the construct validity of the H–O scales and RC scales in 
a variety of samples (i.e., psychiatric inpatients and outpatients, substance 
abuse patients, correctional inmates, and forensic psychiatric patients) 
confirming the robustness of these findings. In addition, our findings for the 
relations between the MMPI–2–RF scales and the SCID–I and SCID–II were 
very much in correspondence with U.S. findings (Simms, Casillas, Clark, 
Watson, & Doebbeling, 2005) offering a first indication for the generalizability 
of U.S. validation studies to the Dutch language version of the MMPI–2–RF.
 Overall, we agree with Simms and colleagues (2005), who stated that the 
RC scales ‘appear to represent a modest psychometric improvement over the 
standard clinical scales’ (p. 357). Our results suggest that Tellegen and 
colleagues (2003) have indeed succeeded in their attempt to address some of 
the difficulties of the MMPI–2 Clinical scales. 
Theoretical implications
Our research allows no statements about causal relations between personality 
and psychopathology: only associations can be demonstrated. Therefore, it 
remains unclear if spectrum associations or possible predisposition / 
vulnerability associations between personality and psychopathology are 
revealed. Nonetheless, our results are consistent with current empirical 
research on comorbidity patterns in common clinical syndromes (i.e., Axis I 
mental disorders) and personality (i.e., Axis II) disorders (e.g., Markon, 2010).
 Research in comorbidity patterns or hierarchies of functioning of 
personality and psychopathology, is not new (e.g., Achenbach, 1966; Digman, 
1997; Siever & Davis, 1991; Tellegen, 1985). Achenbach (1966) was one of the first 
who identified internalizing and externalizing pathology as the underlying 
structure of common mental disorders. Krueger (1999) and Krueger, McGue 
and Iacono (2001) confirmed these two higher order factors underlying DSM–
IV (American Psychiatric Association, 1994) clinical syndromes and personality 
disorders. However, this internalizing-externalizing model has been limited 
to relatively common mental disorders (from a National Comorbidity Study; 
Krueger, 1999). When severe psychopathology is taken into account (e.g., 
Markon, 2010; Wolf et al., 1988), one or two additional higher order factors, 
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labelled thought disorder and pathological introversion have emerged. These 
findings are consistent with a theoretical psychobiological model proposed in 
1991 by Siever and Davis concerning the development and treatment of 
personality disorders. Based on a review of phenomenological, genetic, and 
biological evidence, they hypothesized four broad spectra conceptualized as 
an affective instability dimension, an impulsivity/ aggression, a cognitive/
perceptual organization dimension and an anxiety/inhibition dimension. In 
this model, personality disorders are considered to be mild but chronic 
variants of clinical syndromes.  
 Krueger and Tackett (2003) and Widiger and Smith (2008) delineate three 
ways to further integrate personality and psychopathology empirically and 
theoretically. First of all, models of general personality can be integrated with 
models of maladaptive personality (e.g., Clark, 2007; Markon, Krueger & 
Watson, 2005; Widiger & Simonsen, 2005). Secondly, models of maladaptive 
personality can be integrated with Axis I mental disorders (e.g., Siever & 
Davis, 1991; Krueger, McGue & Iacono, 2001; Markon, 2010). Thirdly, Axis I 
mental disorders can be integrated in a spectrum with general models of 
personality. 
 Our findings are in line with this integrative approach of personality and 
psychopathology. First of all, neuroticism demonstrated much overlap with 
the Emotional/Internalizing Dysfunction from the MMPI–2–RF. Secondly, 
Cloninger’s temperament dimensions (i.e., Novelty Seeking and Harm 
Avoidance) appeared to be readily integrated with higher order domains of 
psychopathology (i.e., externalizing and internalizing pathology, respectively). 
Moreover, the four psychopathology dimensions found in our MCMI–III study 
(Van der Heijden, Egger, Rossi & Derksen, 2012) demonstrated conceptual 
overlap with pathological personality domains described by Harkness and 
McNulty (1994), Livesley, Jang and Vernon (1998), Markon and colleagues 
(2005), Rossi, Elklit and Simonsen (2010), and Widiger and Simonsen, 2005 (i.e.; 
internalizing corresponds with negative emotionality, externalizing 
corresponds with disinhibition and antagonism, thought disorder corresponds 
with peculiarity and pathological introversion resembles introversion). 
 Ultimately, the goal of such integrative approaches is to establish an 
empirically sound organization of mental disorders and personality features 
in metaclusters (i.e., diagnostic spectra) that share common characteristics. In 
the run-up for DSM–5 a diagnostic spectra study group formulated 11 criteria 
to validate such metaclusters: (1) shared genetic risk factors (2) familiarity (3) 
shared specific environmental risk factors (4) shared neural substrates (5) 
shared biomarkers (6) shared temperamental antecedents (7) shared 
abnormalities of cognitive or emotional processing (8) symptom similarity (9) 
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high rates of co-morbidity (10) course of illness  and (11) treatment response 
(Andrews et al., 2009, p. 1994). Based on these criteria the study group proposed 
a grouping of disorders in five 5 metaclusters consisting of neurocognitive 
impairment (e.g., dementia), neurodevelopmental problems (e.g., pervasive 
developmental disorder), a psychosis metacluster (e.g., schizophrenia, 
schizotypal PD), emotional disorders or an internalizing metacluster (e.g., 
unipolar depression, social phobia) and a disinhibitory disorders or an 
externalizing metacluster (e.g., antisocial PD, substance dependence). 
Clinical implications
MMPI–2 and MMPI–2–RF
Based on the current research, the MMPI–2–RF can be considered an integrative 
measure for psychological assessment of psychopathology, personality char-
acteristics and behavioural tendencies. Concerning the comparisons with the 
MMPI–2, there is some major overlap between the RC scales and existing 
MMPI–2 content and PSY–5 scales (Van der Heijden et al., 2008; Rouse, Greene, 
Butcher, Nichols, & Williams, 2008). However, some redundancy between 
scales seems almost inevitable given the hundreds of scales that have been 
created on the base of the MMPI–2 item pool (Simms, 2006). Also, Tellegen and 
colleagues (2003) never intended to find totally new variance in the MMPI-2 
item pool and these particular scales do not appear in the MMPI–2–RF so the 
possible redundancy is not an issue for clinicians who solely use the new 
MMPI–2–RF scales.
 It is possible to calculate the MMPI–2–RF scales based on the MMPI–2 
booklet administration (Van der Heijden et al., 2010) so clinicians don’t have to 
choose between both measures (i.e., the MMPI–2 and the MMPI–2–RF). 
However, the MMPI–2–RF has a 40% reduction in number of items and the RC 
scales demonstrate the same reliability statistics, less inter-correlations 
(Tellegen et al., 2003; Van der Heijden et al., 2008) and slightly better 
discriminant validity than the standard Clinical scales (Van der Heijden, 
Egger, Rossi, Grundel & Derksen, 2012). The RC scales provide an efficient and 
homogeneous measure whereas the Clinical scales may demonstrate more 
syndrome fidelity and can rest on an enormous empirical tradition. However, 
new research on the MMPI–2 is more and more related to the RC scales and 
H–O scales instead of the Clinical scales. So the development of an equally 
impressive and extensive research base for the MMPI–2–RF scales to draw 
upon during test interpretation seems just a matter of time. That makes the 
MMPI–2–RF more promising for the future.   
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The MMPI–2–RF in clinical practice
A well known limitation of the standard Clinical scales is the lack of a 
theoretical framework for interpretation. Although the development of the RC 
scales was guided by Watson and Tellegen’s two factor model of mood and 
affect (Tellegen et al., 2003; Watson & Tellegen, 1985; Tellegen, Watson & Clark, 
1999), there is still no comprehensive theoretical framework for test 
interpretation. The MMPI–2–RF scales are empirically validated and efficient 
measures which conceptualizations are consistent with current models of psy-
chopathology and maladaptive personality (Van der Heijden, Egger, Rossi & 
Derksen, 2012), but these empirically validated models not always meet the 
demands that are present in clinical practice.
 A primary goal of assessment in clinical practice (particularly with respect 
to severe personality pathology) is to produce hypotheses about the 
mechanisms that determine and maintain existing problems and disorders 
and to provide a systematic case formulation in which request for help, 
symptoms, syndromes, adaptive and maladaptive traits are presented together 
in a way that can guide practice [e.g., indication for a specific type of treatment 
and therapist and the expectations for treatment (Derksen, 2004; Westen & 
Gabbard, 2006)]. Also the healthy parts, the assessment of a patient’s 
motivations, wishes, fears and values is important. In addition, in personality 
assessment, one should consider a patients psychological resources for 
adapting to internal and external demands and his or her experience of the 
self, others and (intimate) relationships (e.g., Westen & Gabbard, 2006). Such 
domains of functioning are not fully comprised by the MMPI–2–RF. Moreover, 
the MMPI–2–RF primarily focuses on domains of dysfunction and maladaptive 
behaviour, whereas areas of health, strength and adaptive functioning are 
equally important to assess in clinical practice. 
 Thus, although the MMPI–2–RF is an empirically sound measure of psy-
chopathology, it also has its limitations in clinical practice, as most empirical 
(dimensional) models have. Particularly in personality assessment, clinicians 
find (empirical) dimensional trait approaches often less relevant and useful 
than for example a prototype approach or the current DSM–IV system 
(Rottman, Ahn,  Sanislow,  & Kim, 2009; Spitzer, First, Shedler, Westen, Skodol, 
2007). Measures like the MMPI–2–RF provide a better predictive validity of 
future behavior in groups of patients (cf. Meijer et al., 2001), but clinicians are 
often more interested in describing the interrelationships of psychological 
processes in an individual (Shedler et al., 2010). Millon, Grossman, Millon, 
Meager & Ramnath (2004, p. 120) expressed this controversy beautifully: 
“Because the goal is an idiographic understanding of the person, assessment 
is really an endeavor to show the limitations of the diagnostic system with 
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respect to the person at hand. The study of personality thus begins as a science, 
but ends as an art.”
Limitations
A possible limitation from the current research is that we only used exploratory 
factor analytic techniques to gain insight in the way the RC scales and collateral 
measures naturally grouped together in factors. To further contribute in the 
search for structural models of psychopathology and personality, one should 
preferably use Confirmatory Factor Analysis (CFA). CFA allows comparison of 
multiple theoretical models and their fit to the data. This procedure is generally 
more appropriate than EFA when specific hypotheses can be generated to 
empirically test explicit theories or competing models. 
Another possible limitation is that in the majority of studies models of 
personality and psychopathology were used that were derived via self-report. 
Correlations between both measures of psychopathology may thus be 
artificially inflated by single method variance. 
 However, in all of our studies, we only interpreted correlations with at 
least a medium effect to compensate for this bias and we added an extra study 
in which we used a diagnostic interview that was administered by adequately 
trained and experienced interviewers. Also, we only used well validated 
psychological tests in the current research and we clearly formulated 
(theoretical) hypotheses about expected relations between both measures, as 
Cronbach and Meehl (1955) recommended. Finally, the use of self-reports 
made it possible to collect large data samples to increase power and we tested 
the robustness of our findings in various subsamples. 
Directions for further research
Combined studies of psychological tests (based upon  self-report), clinical 
diagnostic interviews and rating scale measures of psychopathology and 
personality would be a valuable addition to the literature. This combined 
research with different methods is especially recommended in the assessment 
of severely personality disordered patients because it is known that personality 
disordered patients often lack self-insight (Westen, 1997). For example, validity 
studies with the MMPI–2–RF and the Shedler-Westen Assessment Procedure 
(SWAP; Shelder & Westen, 2004) could be interesting to investigate relations 
between empirically derived clinical case formulations (i.e., prototypes) and 
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dimensional models of psychopathology and maladaptive personality traits. 
 Another interesting direction for future research is the investigation of 
different models of personality and psychopathology at the same time, in 
relation to hierarchies of functioning, using CFA. With CFA it is possible to 
evaluate and compare multiple theoretical models such as the proposed 
organization of mental disorders for DSM–5 (Andrews et al., 2009; Bernstein, 
2011). Ultimately, such research may result in structurally valid models of 
personality and psychopathology that show clinical utility and that can be 
linked to underlying etiologies (rather than relying solely on similar 
symptomatic features) and thus “carve nature at its joints”. 
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9. Samenvatting en discussie
Psychologische tests1 maken onderdeel uit van de psychodiagnostisc 
he methoden zoals die door psychologen worden gebruikt. Met behulp van valide 
en betrouwbare psychologische tests kan men uitspraken doen over de 
aanwezigheid en aard van persoonlijkheidsstoornissen, psychiatrische sympto-
matologie en cognitieve stoornissen (Dawes, Faust & Meehl, 1989; Derksen, 
2004; Grove & Meehl, 1996). Een meta-analyse van Meyer en collega’s (2001) 
toont aan dat psychologische tests een zeer belangrijke plaats verdienen in 
diagnostiek van een breed scala aan persoonlijkheidskenmerken, psychische 
stoornissen, geheugenproblematiek en intelligentiebepaling. Tegelijkertijd 
kan verkeerd gebruik van psychologische tests en het gebruik van niet valide 
psychologische tests schade aanrichten aan het leven van patiënten, vooral 
ook in de forensische praktijk (bijv. De Ruijter, 2007; Garb, Wood, Lilienfeld, & 
Nezworski, 2002). Het behoeft geen betoog dat clinici goed worden opgeleid in 
de psychodiagnostiek en dat zij betrouwbare en valide psychologische tests 
gebruiken. Om deze reden is in voorliggende dissertatie de validiteit 
onderzocht van de Nederlandstalige versie van de Minnesota Multiphasic 
Personality Inventory –2–Restructured Form (MMPI–2–RF, Ben-Porath & Tellegen, 
2008), de meest recente versie van een van de meest gebruikte psychologische 
tests ter wereld. 
De MMPI–2
Van alle psychologische tests is de Minnesota Multiphasic Personality Inventory-2 
(MMPI–2; Butcher, Graham, Ben-Porath, Tellegen, Dahlstrom & Kaemmer, 
2001) wereldwijd de meest gebruikte en onderzochte test om persoonlijkheids-
kenmerken en psychopathologie in kaart te brengen (Friedman, Lewak, 
Nichols & Webb, 2001). De MMPI–2 is een bewerking van de MMPI die in 1943 
gepubliceerd werd door Hathaway en McKinley. De MMPI–2 wordt thans in 
ongeveer zestig landen gebruikt (Butcher & Rouse, 1996), waaronder Nederland 
(Derksen, Sloore, De Mey & Hellenbosch, 1993). Ook in Nederland is de 
MMPI–2 een veel gebruikte test (Evers, Zaal, & Evers, 2002). 
 Ondanks het wijdverbreide gebruik en de brede klinische toepasbaarheid 
(Friedman et al., 2001; Graham, 2006) is de MMPI vanaf het begin ook 
1  Volgens de APA is een vragenlijstmethode of intelligentietest een psychologische tests indien deze 
binnen een taalgebied adequaat leesbaar zijn, genormeerd zijn en er valideringsonderzoek is en 
wordt gedaan. 
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brandpunt geweest van diverse controversen op het gebied van het onderzoek 
naar persoonlijkheid en psychopathologie, reden waarom de test continu in 
ontwikkeling is gebleven. De belangrijkste schalen van de MMPI–2, de 
klinische schalen, zijn het meest aan kritiek onderhevig geweest (bijv. Helmes 
& Reddon, 1993). De kritiek op de klinische schalen leidde in 2003 tot een her-
structurering van deze schalen; de Restructured Clinical Scales (RC schalen; 
Tellegen et al., 2003). Het belangrijkste doel bij de herstructurering van de 
klinische schalen was het vergroten van het onderscheidend en voorspellend 
vermogen zonder te moeten inleveren op hun waardevol beschrijvend 
vermogen (Tellegen et al., 2003). 
 Met de RC schalen als uitgangspunt werd in 2008 een geheel nieuwe versie 
van de MMPI–2 geïntroduceerd: de MMPI–2–Restructured Form (MMPI–2–RF; 
Ben-Porath & Tellegen, 2008). In de voorliggende dissertatie zijn de psychome-
trische eigenschappen van de RC schalen vergeleken met die van de traditionele 
klinische schalen. Voorts is de validiteit van de MMPI–2–RF onderzocht in het 
licht van verschillende theoretische en empirische modellen over persoonlijk-
heid en psychopathologie. Ten slotte is de Nederlandstalige versie van de 
MMPI–2–RF vergeleken met de Amerikaanse versie.
Psychometrische eigenschappen van de MMPI–2–RF
Betrouwbaarheid en inter-correlaties
De betrouwbaarheidscoëfficiënten van de RC schalen zijn over het algemeen 
goed te noemen (i.c., > .70; Nunnally, 1978; Streiner, 2003; Van der Heijden, 
Egger & Derksen, 2008; 2010). Cronbach’s alphas van de RC schalen zijn gelijk 
aan die van de corresponderende klinische schalen en de test-hertest 
coëfficiënten voor de RC schalen zijn over het algemeen beter dan die van de 
corresponderende klinische schalen. De interne consistentie coëfficiënten van 
de RC schalen in twee Nederlandse steekproeven zijn vergelijkbaar met 
Amerikaanse waarden; de gemiddelde Cronbach’s alpha voor de RC schalen 
in de Nederlandse normgroep is .71, in de Amerikaanse normgroep is een 
waarde van .75 gevonden. Test-hertest betrouwbaarheden voor de RC schalen 
in de Nederlandse normgroep zijn vergelijkbaar met de waarden in de 
Amerikaanse normgroep (.78 en .80, respectievelijk). 
 Over het algemeen zijn, zoals verwacht, hoge correlaties gevonden tussen 
de RC schalen en de klinische schalen waar ze van afgeleid zijn. Verder zijn de 
meeste RC schalen minder verzadigd met items die demoralisatie meten dan 
de klinische schalen. Dit resulteert in lagere inter-correlaties voor de RC 
schalen dan voor de klinische schalen. Deze bevindingen impliceren 
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convergentie tussen de RC schalen en de klinische schalen waar ze van afgeleid 
zijn en vormen tegelijkertijd een voorwaarde voor betere discriminante 
validiteit van de RC schalen. 
Factor structuur van de RC schalen
Principale Componenten Analyse (PCA) van de RC schalen in de Nederlandse 
normgroep en in een Nederlandse steekproef met ambulante psychiatrische 
patiënten levert twee factoren op: één factor met psychotische symptomen en 
externaliserende gedragsstoornissen en één factor internaliserende problematiek. 
PCA op de RC schalen levert een veel duidelijker beeld op dan PCA op de 
klinische schalen (Van der Heijden et al., 2008). In een tweede studie waar de 
items van de RC schalen ad random zijn toegewezen aan twee parcels voor elke 
RC schaal, vonden we drie factoren: internaliserende problematiek, externali-
serende problematiek en denkstoornissen (Van der Heijden, Egger, Rossi & 
Derksen, 2012). Deze factoren corresponderen met de Hogere Orde (H–O) 
schalen, die gebaseerd zijn op de RC schalen en die verwijzen naar de 
basisdomeinen op het gebied van emotie, gedrag en cognitie, te weten: (a) inter-
naliserende emotionele problemen, (b) externaliserende gedragsstoornissen 
en (c) denkstoornissen of stoornissen in de realiteitstoetsing (Ben-Porath & 
Tellegen, 2008). Deze factoren sluiten nauw aan bij dimensionele modellen van 
persoonlijkheid en psychopathologie (Krueger, McGue & Iacono, 2001; Markon, 
2011; Roysamb et al., 2011). 
Constructvaliditeit 
Cronbach en Meehl (1955) omschrijven drie noodzakelijke stappen in het 
onderzoek naar de validiteit van een psychologische test:
1.  het formuleren van theoretische concepten en hun onderlinge relaties
2.  het ontwikkelen van manieren om deze theoretische concepten te meten
3.  het empirisch toetsen van de gehypothetiseerde relaties tussen de 
theoretische constructen en observeerbare manifestaties ervan.
Deze driedeling is leidend geweest voor het huidige onderzoek, waarin de 
relaties zijn onderzocht van de RC schalen (en de daaruit afgeleide H–O 
schalen) met verschillende theorieën en modellen over persoonlijkheid en psycho-
pathologie: de NEO–Personality Inventory – Revised (NEO–PI–R; Costa & Mc 
Crae, 1992), de Temperament and Character Inventory (TCI; Cloninger, Przybeck, 
Svrakic, & Wetzel, 1994), de Millon Clinical Multiaxial Inventory–III (MCMI–
III; Millon, Millon, Davis, & Grossman, 2009) en het Structured Clinical 
Interview for the Diagnostic and Statistical Manual of Mental Disorders (4th ed. 
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[DSM–IV]; American Psychiatric Association,1994) AS I en AS II stoornissen 
(First, Spitzer, Gibbon, and Williams, 1997; First, Spitzer, Gibbon, Williams en 
Benjamin, 1995). De resultaten van deze studies bevestigen grotendeels de ge-
hypothetiseerde relaties en ondersteunen de constructvaliditeit van genoemde 
schalen. Samenvattend komen de resultaten van deze studies erop neer dat RC 
schalen die externaliserende gedragsstoornissen en psychotische symptomen 
meten, de grootste verbetering in discriminante validiteit laten zien ten 
opzichte van de klinische schalen. 
 De constructvaliditeit van de RC schalen en de H–O schalen is in een grote 
diversiteit aan steekproeven onderzocht (gezonde proefpersonen, poliklinische 
en klinische psychiatrische patiënten, verslaafden, gevangenen en forensisch 
psychiatrische patiënten) om de robuustheid van de gevonden relaties te 
onderzoeken. Verder zijn de resultaten vergeleken met die uit Amerikaanse 
studies. Vooral de gevonden relaties tussen de MMPI–2–RF en de SCID–I en 
SCID–II vertonen veel overeenstemming met vergelijkbaar onderzoek in de 
Verenigde Staten (Simms, Casillas, Clark, Watson, & Doebbeling, 2005). Dit is 
een eerste aanwijzing voor de generaliseerbaarheid van Amerikaanse 
bevindingen naar de Nederlandstalige versie van de MMPI–2–RF.
Theoretische implicaties 
In dit onderzoek naar constructvaliditeit werd uitgebreid stil gestaan bij 
spectrum relaties tussen persoonlijkheid en psychopathologie. Krueger en 
Tackett (2003) en Widiger en Smith (2008) beschrijven drie manieren waarop 
spectrumrelaties tussen persoonlijkheid en psychopathologie kunnen worden 
bezien. In de eerste plaats kunnen modellen voor normale persoonlijkheid 
worden geïntegreerd met modellen van pathologische persoonlijkheidken-
merken (bijv. Clark, 2007; Markon, Krueger & Watson, 2005; Widiger & 
Simonsen, 2005). In de tweede plaats kunnen modellen van pathologische per-
soonlijkheidskenmerken worden geïntegreerd met klinische syndromen (bijv. 
Siever & Davis, 1991; Krueger, McGue & Iacono, 2001; Markon, 2010). Ten slotte 
kunnen klinische syndromen op een spectrum worden geplaatst met modellen 
voor normale persoonlijkheid (Hettema, Neale, Myers, Prescott & Kendler, 
2006).
 Onze bevindingen ondersteunen het bestaan van dergelijke spectrumrela-
ties tussen persoonlijkheid en psychopathologie. In de eerste plaats laat 
neuroticisme uit het vijf factoren model van persoonlijkheid veel overlap zien 
met emotionele/internaliserende problematiek uit de MMPI–2–RF. Ten tweede 
laten Cloninger’s temperament dimensies (i.c., prikkelzoekendheid en onze-
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kerheidsvermijding) zich eenvoudig integreren met hogere orde domeinen 
van psychopathologie (i.e., met respectievelijk externaliserende en internalise-
rende pathologie). Verder laten de vier psychopathologie dimensies uit een 
gecombineerde factoranalyse van de MMPI–2–RF en de Millon Clinical 
Multiaxial Inventory-III (MCMI–III; Millon, Millon, Davis, & Grossman, 2009) 
veel conceptuele overlap zien met pathologische persoonlijkheidsdimensies 
zoals beschreven door Harkness en McNulty (1994), Livesley, Jang en Vernon 
(1998), Markon et al., (2005), Rossi, Elklit en Simonsen (2010), en Widiger en 
Simonsen, 2005 (i.e., internaliserende problematiek correspondeert met negatieve 
emotionaliteit; externaliserende problematiek met disinhibitie antagonisme; 
denkstoornissen met eigenaardigheid en pathologische introversie, tot slot, 
met het omgekeerde van extraversie). Deze bevindingen komen sterk overeen 
met empirisch onderzoek naar comorbiditeitspatronen in veelvoorkomende 
klinische syndromen en persoonlijkheidsstoornissen (zie bijv. Markon, 2010). 
 Het uiteindelijke doel van dergelijke integratieve modellen is het vinden 
van een conceptueel en empirisch deugdelijke indeling van psychiatrische 
stoornissen en (pathologische) persoonlijkheidskenmerken in metaclusters 
(i.c., diagnostische spectra). In de aanloop naar DSM-5 heeft de ‘diagnostic 
spectra study group’ 11 criteria opgesteld om dergelijke metaclusters te valideren, 
te weten (1) gemeenschappelijke genetische risicofactoren, (2) voorkomen in de 
familie, (3) gemeenschappelijke specifieke omgevingsgebonden risicofactoren, 
(4) gemeenschappelijk neuraal substraat, (5) gemeenschappelijke biomarkers, 
(6) gemeenschappelijke temperamentsfactoren, (7) gemeenschappelijke afwijkingen 
in cognitieve/emotionele processen, (8) symptoomovereenkomsten, (9) hoge 
mate van comorbiditeit, (10) beloop van de stoornis en (11) reactie op 
behandeling (Andrews et al., 2009, p. 1994). Op basis van deze criteria komt 
men tot een indeling in 5 metaclusters voor alle bekende psychiatrische 
stoornissen (inclusief persoonlijkheidsstoornissen) te weten neurocognitieve 
stoornissen (bijv. dementie), neuro-ontwikkelingsstoornissen (bijv. autisme), 
Psychosen, externaliserende stoornissen (bijv. middelenmisbruik en antisociale 
persoonlijkheidsstoornis), internaliserende of emotionele stoornissen (bijv. 
angst-, depressie- en somatoforme stoornissen). Een dergelijke indeling is veel 
efficiënter en meer valide dan de huidige indeling in 16 hoofdstukken.
Klinische implicaties
MMPI–2 versus MMPI–2–RF
Op basis van onderhavig onderzoek kan worden geconcludeerd dat de 
MMPI–2–RF een deugdelijke en geïntegreerde maat is voor het meten van per-
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soonlijkheidskenmerken en psychopathologie. Er is sprake van conceptuele 
overlap tussen de RC schalen en enkele bestaande MMPI–2 inhoudsschalen en 
MMPI–2 PSY–5 schalen (Van der Heijden et al., 2008; Rouse, Greene, Butcher, 
Nichols, & Williams, 2008). Dit kan ook bijna niet anders, gegeven het enorme 
aantal schalen dat geconstrueerd op basis van de MMPI–2 item pool (Simms, 
2006). Het was trouwens ook niet de intentie van Tellegen en collega’s (2003) 
om nieuwe variantie te vinden in de MMPI–2 item pool. Deze overlap is 
bovendien geen probleem omdat de MMPI–2 schalen die veel overlap laten 
zien met de RC schalen niet in de MMPI–2–RF worden opgenomen. 
 Het is mogelijk om de MMPI–2–RF schalen te berekenen op basis van de 
MMPI–2 afname (Van der Heijden et al., 2010) dus clinici hoeven feitelijk niet 
te kiezen tussen beide instrumenten: zij kunnen beiden in één keer afnemen. 
Het is echter wel klantvriendelijker om alléén de MMPI–2–RF te gebruiken: 
deze test heeft 338 in plaats van 567 items , is even betrouwbaar en laat een iets 
betere discriminante validiteit zien. De RC schalen bieden een efficiënte en 
factorzuivere benadering van psychopathologie terwijl de klinische schalen 
beter aansluiten bij een meer heterogene en syndromale benadering. Veel 
clinici hebben de meeste affiniteit met deze laatste benadering; de MMPI–2 is 
dan in het voordeel. Een ander voordeel van de klinische schalen is dat er een 
enorme hoeveelheid wetenschappelijke literatuur beschikbaar is ter 
ondersteuning van de interpretatie. Daar staat tegenover dat er op dit moment 
steeds meer onderzoek verschijnt naar de MMPI–2–RF: een even uitgebreide 
en indrukwekkende database ten behoeve van de interpretatie van de 
MMPI–2–RF is dus slechts een kwestie van tijd. Dit maakt de MMPI–2–RF dan 
ook de meest veelbelovende test.   
De MMPI–2–RF in de klinische praktijk
Een beperking van de klinische schalen van de MMPI–2 is het ontbreken van 
een theoretisch kader ten behoeve van de interpretatie. Hoewel de ontwikkeling 
van de RC schalen is gebaseerd op Watson en Tellegens’ hierarchical theory of 
mood and affect (Watson & Tellegen, 1985), ontbreekt het nog steeds aan een 
omvattende psychologische theorie ten behoeve van de interpretatie. De 
MMPI–2–RF kent een sterk empirisch fundament en de gebruikte concepten 
passen bij moderne modellen van persoonlijkheid en psychopathologie (Van 
der Heijden, Egger, Rossi & Derksen, 2012), maar dergelijke empirisch 
gevalideerde modellen sluiten niet altijd aan bij de wensen van de klinische 
praktijk. 
 Een primair doel van diagnostiek in de klinische praktijk (vooral wanneer 
het gaat om ernstige persoonlijkheidspathologie) is om hypothesen te genereren 
over de wijze waarop de bestaande problemen en stoornissen ontstaan zijn en 
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in stand gehouden worden. Het gaat hierbij uiteindelijk om het formuleren van 
een systematische gevalsbeschrijving waarin de hulpvraag, symptomen, 
syndromen, adaptieve en maladaptieve persoonlijkheidskenmerken worden 
gepresenteerd zodanig dat ze richtinggevend kunnen zijn in de klinische 
praktijk; bijvoorbeeld ten behoeve van de indicatie voor een specifieke 
interventie of psychotherapeut en voor de verwachtingen ten aanzien van de 
behandeling (Derksen, 2004; Westen & Gabbard, 2006). Ook onderzoek naar de 
sterke en gezonde kanten van patiënten, hun motivaties, wensen, angsten en 
waarden is belangrijk. Verder is van belang om iemands aanpassingsvermo-
gen aan de omgeving te onderzoeken evenals de manier waarop iemand 
zichzelf, anderen en intieme relaties beleeft (bijv., Westen & Gabbard, 2006). 
Dergelijke domeinen worden niet in de MMPI–2–RF gerepresenteerd. 
Bovendien focust de MMPI–2–RF primair op disfunctioneren en onaangepast 
gedrag. Voorts vinden clinici (empirische) dimensionele trek- benaderingen 
vaak minder relevant en minder bruikbaar  bij persoonlijkheidsonderzoek dan 
bijvoorbeeld een prototype benadering of de manier waarop persoonlijkheids-
stoornissen geconceptualiseerd zijn in de huidige versie van de DSM (Rottman, 
Ahn, Sanislow, & Kim, 2009; Spitzer, First, Shedler, Westen & Skodol, 2007).
 Kortom, met instrumenten als de MMPI–2–RF kun je betere voorspellingen 
doen over toekomstig gedrag van groepen patiënten (cf. Meijer et al., 2001), 
maar clinici zijn vaak vooral geïnteresseerd in het beschrijven van (relaties 
tussen verschillende) psychologische processen in een individu (Shedler et al., 
2010). Millon, Grossman, Millon, Meager & Ramnath (2004, p. 120) vatten dit 
op een prachtige manier samen: “Because the goal is an idiographic understanding 
of the person, assessment is really an endeavor to show the limitations of the diagnostic 
system with respect to the person at hand. The study of personality thus begins as a 
science, but ends as an art.”
Beperkingen van onderhavig onderzoek
Een mogelijke beperking van onderhavig onderzoek is het gebruik van 
uitsluitend exploratieve factoranalytische technieken om inzicht te verkrijgen 
in de manier waarop de RC schalen (en collaterale data) op een natuurlijke 
wijze samenvallen in factoren. Om verder bij te dragen aan de zoektocht naar 
structurele modellen van psychopathologie en persoonlijkheid, zou men 
eveneens confirmatorische factoranalytische technieken (Confirmatory Factor 
Analysis, CFA) kunnen gebruiken. Een dergelijke procedure is over het 
algemeen meer geschikt wanneer men wil onderzoeken welke van een aantal 
vooraf geselecteerde modellen of theorieën het beste past bij de data. Bovendien 
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was het vinden van een hierarchie van toepasbare theoretische modellen niet 
het primaire doel van deze dissertatie.
 Een andere mogelijke beperking van het onderzoek in voorliggende 
dissertatie is dat in de meerderheid van de studies zelf-rapportage methoden 
zijn gebruikt. De gevonden correlaties tussen de verschillende modellen kunnen 
geflatteerd zijn door zogenaamde single method variance. Echter, om hiervoor 
systematisch te compenseren zijn alléén correlaties met minimaal een medium 
effect (i.c., r ≥ .30, Cohen, 1992) betrokken in de conclusies van dit onderzoek. 
Bovendien is een extra studie opgenomen waarin de MMPI–2–RF wordt 
vergeleken met de scores op twee diagnostische interviews (die door getrainde 
en ervaren interviewers zijn afgenomen). Voorts zijn alleen goed gevalideerde 
instrumenten gebruikt vanuit verschillende theoretische invalshoeken en zijn 
vooraf duidelijke hypothesen geëxpliciteerd over de te verwachten verbanden 
(cf., Cronbach & Meehl, 1955). Het gebruik van zelfrapportage methoden maakte 
het bovendien mogelijk om grote databestanden te verzamelen zodat een hogere 
power verkregen kon worden. Ten slotte is de robuustheid van onze bevindingen 
aangetoond door gebruik te maken van zeer uiteenlopende steekproeven. 
Aanbevelingen voor verder onderzoek
Gecombineerde studies met daarin tegelijkertijd zowel psychologische tests 
(gebaseerd op zelfrapportage) als diagnostische interviews en beoordelings-
schalen zouden een waardevolle aanvulling op de bestaande literatuur kunnen 
zijn. Dergelijke gecombineerde studies, waarin naast elkaar verschillende on-
derzoeksmethoden worden toegepast, zijn vooral van belang als het gaat om 
patiënten met ernstige persoonlijkheidsproblematiek omdat deze problematiek 
vaak samengaat met een gebrek aan zelfinzicht (Westen, 1997). Een voorbeeld 
van dergelijk onderzoek zou een gecombineerde studie met de MMPI–2–RF 
and the Shedler-Westen Assessment Procedure (SWAP; Shelder & Westen, 2004) 
kunnen zijn. Hiermee kunnen relaties worden onderzocht tussen empirisch 
gefundeerde gevalsbeschrijvingen (i.e., prototypes) en dimensionele modellen 
van persoonlijkheid en psychopathologie. 
 Een andere interessante richting voor verder onderzoek is het gelijktijdig 
analyseren van verschillende modellen van persoonlijkheid en psychopathologie 
in één keer met behulp van confirmatorische technieken zoals de eerder 
genoemde CFA. Op deze manier kan worden bijgedragen aan de zoektocht naar 
valide, theoretische modellen van persoonlijkheid en psychopathologie die 
zowel conceptueel zuiver als klinisch bruikbaar zijn én die gerelateerd kunnen 
worden aan etiologische kenmerken, oftewel “to carve nature at its joints”.
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